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VIA ELECTRONIC FILING 
 
M. Lynn Jarvis, Chief Clerk 
North Carolina Utilities Commission 
4325 Mail Service Center 
Raleigh, North Carolina  27699-4300 
 

RE: Duke Energy Carolinas, LLC’s Response to August 21, 2017 Order 
Requiring Smart Meter Plan Presentation 
Docket No. E-100, Sub 147 

  
Dear Ms. Jarvis: 
 
 I enclose Duke Energy Carolinas, LLC’s (“DEC” or the “Company”) Response to 
the Commission’s August 21, 2017 Order Requiring Smart Meter Plan Presentation (the 
“Response”) for filing in connection with the referenced matter. DEC will provide 
additional information and address any questions during its October 10, 2017 
presentation.  DEC appreciates the Commission’s willingness to reschedule this 
presentation until October 10, 2017, due to the Company’s previous need to focus on 
Hurricane Irma response activities. 
 

Certain information contained in the Response is confidential, and DEC requests 
that this information be treated confidentially pursuant to N.C. Gen. Stat. §132-1.2. 
Portions of Exhibits B and E to the Response contain costs for installations currently 
underway or planned in the near future.  Disclosure of this proprietary, trade secret cost 
information would impair the Company’s ability to procure equipment and services 
necessary to initiate future projects on advantageous terms for the benefit of DEC’s 
customers.Four internal policy and procedure documents, which are part of the Response 
under Question 1, are proprietary to Duke Energy Corporation, and Duke Energy 
Corporation would be harmed if they were made available to the public. Parties to the 
docket may contact the Company to obtain copies pursuant to an appropriate 
confidentiality agreement. 

 
  



 Thank you for your attention to this matter. If you have any questions, please let 
me know. 
 
 Sincerely, 
 

      
 
     Lawrence B. Somers 
 
Enclosures 
 
cc: Parties of Record  



CERTIFICATE OF SERVICE 
 
 I certify that a copy of Duke Energy Carolinas, LLC’s Response to the 
Commission’s August 21, 2017 Order Requiring Smart Meter Plan Presentation, in 
Docket No. E-100, Sub 147, has been served by electronic mail, hand delivery or by 
depositing a copy in the United States mail, postage prepaid to the following parties of 
record:    

  
David Drooz 
Lucy Edmondson 
Robert Gillam 
Dianna Downey 
Public Staff 
North Carolina Utilities Commission 
4326 Mail Service Center 
Raleigh, NC 27699-4326 
david.drooz@psncuc.nc.gov 
lucy.edmondson@psncuc.nc.gov 
bob.gillam@psncuc.nc.gov 
dianna.downey@psncuc.nc.gov 

 

 
Charlotte A. Mitchell 
Law Office of Charlotte Mitchell 
PO Box 26212 
Raleigh, NC 27611 
cmitchell@lawofficecm.com 
 
Sharon Miller 
Carolina Utility Customers Association 
Trawick Professional Center, Suite 210 
1708 Trawick Road 
Raleigh, NC 27604 
smiller@cucainc.org 
 

Brett Breitschwerdt 
McGuire Woods, LLP 
434 Fayetteville Street, Suite 2600 
Raleigh, NC 27601 
bbreitschwerdt@mcguirewoods.com 

 

Peter H. Ledford 
NC Sustainable Energy Association 
4800 Six Forks Road, Suite 300 
Raleigh, NC 27609 
peter@energync.org 

Horace Payne 
Dominion North Carolina Power 
PO Box 26532 
Richmond, VA 23261 
horace.p.payne@dom.com 

 

Bruce Burcat 
MAREC 
P.O. Box 385 
Camden, DE 19934 
marec.org@gmail.com 
 

Daniel Whittle 
Environmental Defense Fund 
4000 Westchase Blvd., Ste. 510 
Raleigh, NC 27607-3965 
dwhittle@edf.org 
 

 

Lawrence L. Ostema 
Nelson Mullins Riley & Scarborough 
Bank of American Corp. Ctr., 42nd Fl. 
100 North Tryon Street 
Charlotte, NC 28202 
larry.ostema@nelsonmullins.com 
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This is the 6th day of October, 2017. 
 

           
    By:  ________________________________  
    Lawrence B. Somers 
    Deputy General Counsel 
    Duke Energy Corporation  
    P.O. Box 1551/NCRH 20 
    Raleigh, North Carolina 27602 
    Tel 919.546.6722 
      bo.somers@duke-energy.com 
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1. Provide the information for the DEC AMI deployment required in Commission Rule 
R8-60.1(c)(3)(i), (iv), (v), (vii); and (7)(iii) and (iv). Please document your responses 
with all written policies, guidelines and workpapers that DEC has produced in 
support of its compliance with the requirements of the above rules. All workpapers 
should be filed in electronic format, with formulas intact.  

Response:   

The following documents are submitted pursuant to Commission Rule R8-
60.1(c)(3)(i), (iv), (v), (vii); and (7)(iii) and (iv). 

DEC AMI NPV Costs and Benefits - Exhibit A 
CONFIDENTIAL DEC AMI Costs Summary - Exhibit B 
DEC AMI Benefits Summary - Exhibit C 
DEC AMI Cost Description Detail - Exhibit D 
CONFIDENTIAL DEC AMI Deployment Class 3 - Exhibit E 
DEC AMI Benefits Details - Exhibit F 
DEC AMI Benefits Source - Exhibit G 

 
Rule R8-60.1(c)(3)(i) 
(i) A description of the technologies, including the goals and objectives of 
each technology, options for ensuring interoperability of the technology with 
the legacy system, and the expected life of the technology. 
 
AMI is the foundational investment that will enable enhanced customer 
solutions - giving customers greater control, convenience and choice over 
their energy usage, while also giving customers the opportunity to budget, 
save time and save money. AMI technology allows a utility to gather more 
granular usage data and utilize new capabilities to offer new programs and 
services to customers that are not achievable through existing meters. The 
AMI technology will pave the way for programs that will allow customers to 
stay better informed during outages, control their due dates, avoid deposits, to 
be reconnected faster, and to better understand and take control of their 
energy usage, and ultimately, their bills. Over time, the Company also expects 
AMI meters to contribute to cost reductions from reduced truck rolls in the 
years after deployments.  
 
Deployment of AMI meters allows customers to start, stop and move service 
without the need for a technician visit. The AMI meters also provide an 
interface for customers to see and understand their hourly energy usage, 
allowing them to better manage their consumption and, as a result, their bills. 
AMI meters will enable future customer programs such as outage notification 
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alerts, mid-billing cycle usage alerts, a real-time usage application for smart 
phones, and the ability for customers to select their payment due date. The 
technology can also enable future energy efficiency options and potential 
time-of-use rate offerings as well as pre-payment programs. Current meters 
cannot provide these capabilities.  
 
These new meters are directly interoperable with the existing AMI meter 
systems and have a planned life of approximately 15 years. 

 
Rule R8-60.1(c)(3)(iv) 
(iv) A description of how the utility intends the technology to transfer 
information between it and the customer while maintaining the security of that 
information. 
 
AMI meters capture energy usage and send it to grid routers directly, through 
range extenders, or through other meters to form a Radio Frequency (RF) 
mesh network.  The grid routers transmit the collected usage data to the AMI 
headend system via cellular backhaul once each day.  The headend system 
acts as the data collection point inbound from the metering infrastructure, as 
well as providing meter command and encryption key management outbound. 
The data is then sent to a Meter Data Management (MDM) system which 
provides billing determinants to the customer billing system for billing.  
 
The data collected by the AMI meter utilizes a unique meter number (not 
displayed on the meter face) and thereby contains no personally identifiable 
customer information. All data is encrypted at the meter and decrypted at 
headend system. The unique meter number is then used as the linkage to 
other information within the customer billing systems. See additional 
information covered in Section 7(iv).  

 
Rule R8-60.1(c)(3)(v) 
(v) A description of how third parties will implement or utilize any portion of 
the technology, including transfers of customer-specific information from the 
utility to third parties, and how customers will authorize that information for 
release by the utility to third parties. 
 
This section is not applicable as this project does not currently involve the 
transfer of customer information to any third parties. 

 
Rule R8-60.1(c)(3)(vii) 
(vii) Analyses relied upon by the utility for installations, including an 
explanation of the methodology and inputs used to perform the analyses. 
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The Cost-Benefit Analysis attached in Exhibit A is as presented to Company 
Management for consideration of the project. In evaluating the full scope of the 
AMI project, along with the approval of the DEC South Carolina portion of the 
AMI project, approval for the DEC North Carolina portion was not received until 
mid-November 2016. This Cost-Benefit Analysis represents total capital and 
operating expense deployment costs and operational benefits over a 20-year 
period, for the entire Duke Energy Carolinas service territory (North and South 
Carolina). The information presented in the high-level analysis in the 2016 
SGTP was an estimated proportion of the total project costs and benefits 
allocated to North Carolina based on customer count.  
 
Based on updated plans for the DEC North Carolina AMI project, cost 
estimates for the remaining meter deployment project and necessary system 
scaling upgrades are estimated at approximately $260 million. Additionally, 
part of the Company's strategy moving forward has been aligned with 
providing customers with more choice, convenience and control. Therefore, 
the ability to offer the enhanced basic services and programs as detailed in 
section R8-60.1 (c)(3)(i) above, along with improvements in customer 
satisfaction, are some of the non-quantifiable benefits further supporting the 
Company's decision to move forward with a full AMI deployment.  
 
For the cost-benefit analysis see Exhibit A DEC AMI NPV Costs and Benefits.  
For a summary of the costs see Exhibit B CONFIDENTIAL DEC AMI Costs 
Summary.   For a summary of the benefits see Exhibit C DEC AMI Benefits 
Summary. 

 
For the additional cost details, see Exhibit D DEC AMI Cost Description Detail 
and Exhibit E CONFIDENTIAL DEC AMI Deployment Class 3.  For additional 
benefit details, see Exhibit F DEC AMI Benefits Details and Exhibit G DEC AMI 
Benefits Source. 

 
Rule R8-60.1(c)(7)(iii) 
(iii) Any adjustment made by the utility to its capital accounting due to AMI, 
including the dollar amount of write-downs of its meter inventories. 

In DEC North Carolina, the remaining book value of meters being retired 
through the AMI deployment is being deferred in a deferred debit account, 
pending Commission approval in Docket No. E-7, Sub 1146 for the Company’s 
request to include the amount for retired meters in a regulatory asset.  
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Rule R8-60.1(c)(7)(iv) 
(iv) A discussion of what AMI services or functions are currently being utilized, 
as well as any plans for implementing other AMI services or functions within 
the next two years. 
 
DEC is currently utilizing the remote meter reading functionality of the AMI 
meters, eliminating walk-by and drive-by meter reading. Along with the usage 
reading, the AMI meters also provide enhanced detection of meter tampering. 
DEC is also utilizing the remote order fulfillment capabilities of the meters, 
allowing for remote off-cycle reads or re-reads, remote reconnections and 
disconnections, and read-in/read-out orders to stop or start service.  
 
For customers with an AMI meter, DEC also provides the ability to access day 
prior electric usage information via the internet-based Customer Portal. The 
Portal displays usage information up to and including prior day usage. 
Customers can view daily and average energy usage by billing cycle or month. 
Customers can also view average energy usage by day-of-week, and hourly 
energy usage by day or week. Usage data is available for the previous 13 
months, or as of the AMI meter certification date. Time-of-Use and Demand 
customers are able to view the information above, and can also see the date 
and hour when the peak usage or peak demand occurred, for the current or 
selected billing cycle. Customers also have the ability to download their hourly 
usage data from the Customer Portal in a .CSV format. 
 
The Company is investigating the need to enable some meters’ Zigbee radio to 
facilitate the Smart Meter Usage App pilot as outlined in the 2016 DEC Smart 
Grid Technology Plan. 
 
Project Policies and Guidelines: 
The Grid Solutions Department follows guidelines set-forth by the Project 
Management Center of Excellence (PMCoE) using project stage gate 
authorization points for major projects.  A major project is not committed to 
moving forward until it passes the Commit gate and funds are authorized by 
the appropriate level of Company leadership.  The following attachments 
outline project governance policies, standards and guidelines followed by the 
Company. 
 

CONFIDENTIAL PJM-00001-POLICY 
CONFIDENTIAL PJM-00001-GSSTD GS Portfolio Governance Standard 
CONFIDENTIAL PJM-00003-ENTSTD 
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CONFIDENTIAL PJM-00003-GSSTD - GS Project Stage-Gate Authorization 
Standard 

 
2. Exhibit C, page 2, item 9 of the May 5, 2017 supplemental filing is entitled 
“Reduce non-technical distribution losses.” Explain fully the inputs and methodology 
for the calculation of the AMI “Total Savings” stated in item 9. Please provide all 
documents and workpapers supporting DEC’s methodology and calculations.  

Response:   
 
Exhibit G DEC AMI Benefits Source, ‘DEC Non-tech Loss Calc’ tab includes the 
calculations and assumptions related to reduced non-technical distribution 
losses. This benefit item represents expected revenue capture during and after 
the AMI deployment as a result of the increased ability to identify cases of non-
performing or under-performing (“slow/stuck”) meters from registration 
erosion, power theft and pilferage by way of either direct tapping, 
manipulating, or bypassing the meter, non-reading of meters, and 
misconfigured equipment and installation errors such as mis-wiring, incorrect 
application of multiplying factors, and defects in current transformer (CT) & 
potential transformer (PT) circuitry. 
 
According to a 2008 EPRI report, industry experts project that a reasonable 
percentage for non-technical losses is 2% of gross revenue. This assumption 
was utilized in calculating the DEC AMI benefits.   

The total assumed amount of revenue subject to erosion from non-technical 
losses was thus calculated at 2% of gross Residential and Commercial 
revenue (“Revenue Leakage Percentage (2)” - Column D). Year 1 DEC 
Residential and Commercial FERC revenue was sourced from the 2014 DEC 
FERC Form 1. Revenues in subsequent years assumed 0.50% annual load 
growth (“2014 Total Revenues Residential & Commercial Portion (1)” - Column 
C). The EPRI report identifies AMI enabling the identification of 80% of this 
erosion (“AMI Recovery Gain (3)” - Column E), and Duke Energy assumed 60% 
of the erosion identified could be recovered through corrective action and 
back-billing (“Collection Percentage (4)” - Column F).  DEC had already 
deployed over 600,000 AMI meters prior to the full-scale DEC AMI deployment 
starting.  Since the 2% revenue loss is based on a full-scale implementation, 
the total amount to be collected was then multiplied by the percent of the DEC 
meter population that remained to be converted to AMI (“Applicable Meters 
(5)” - Column H). The rate of 76% was calculated by dividing the meters 
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remaining to be deployed (1,966,000) by the total DEC meter population 
(2,600,000). 

To determine the annual benefits to include in the analysis during the 
deployment years; total potential revenue capture was multiplied by the benefit 
realization rate, which was based on the monthly deployment schedule and 
included a 6-month lag between installation of AMI meters and the ability to 
capture savings on the meters (“Phase-In/Out Percent (6)” - Column I). 

In addition, the benefits align with the expected 15-year service life of the 
meters. In the same way that benefits were scaled up during the deployment 
years based on the deployment schedule, benefits were scaled down as 
meters reach the end of their service life (“Phase-In/Out Percent (6)” - Column 
I). 

 
3. With regard to line 2 of Exhibit A, and item 9 of Exhibit C, how much of the $9 
million in estimated benefits for 2017 has DEC achieved, and in what areas (theft 
prevention, non-performing/under-performing meters, etc.)?  

Response:   

Specific years were included in the analysis; however, due to the full funding 
approval for DEC North Carolina not occurring until late 2016, it is necessary 
to view 2017 as Year 1 of the project rather than as Year 2, in which the $9 
million in estimated benefits could be realized.  

Although the benefit realization schedule would place the estimated ‘Year 2’ $9 
million benefit in 2018, the deployment of AMI in DEC has already begun to 
identify and capture significant benefits from the identification of theft, under-
performing meters, non-reading of meters, and misconfigurations. 

The table below shows increasing revenue capture due to analytics in DEC. 
Note this chart shows all revenue capture for DEC not just AMI meters, as the 
Company does not track by meter type (AMI vs. AMR). 
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Year Total Revenue Capture in 
DEC Due to Analytics 

2016 $4.9M 

2017 YTD 
through July $3.6M 

 

4. In item 9 of Exhibit C, DEC cites the results from a 2008 EPRI study entitled “AMI 
Technology: Limiting Non-Technical Distribution Losses in the Future” as input to the 
cost-benefit analysis. Did DEC independently evaluate its own experience with AMI 
to determine the validity of this significant value input to the cost-benefit analysis? If 
so, provide all documents and workpapers that support DEC’s independent 
evaluation.  

Response:   

No, DEC relied on the 2008 EPRI report, which was performed by industry 
experts, for its analysis.  The Company “de-rated” the recommended 2% 
revenue erosion by assuming a 60% collection of the losses.   

 
5. On page 2 of the supplemental filing, DEC states that the new AMI meters have a 
“planned life of approximately 15 years.” Explain how the costs of replacing the 
meters after 15 years is reflected in the cost-benefit analysis.  

Response:   

The cost-benefit analysis reflects the costs and benefits associated with 
deploying 1.96 million meters in the DEC service territory. The analysis does 
not include the replacement of all meters after their expected 15-year service 
life.  Benefits associated with the meters were scaled up during the 
deployment years based on the deployment schedule and scaled down as 
meters reach the end of their expected 15-year service life.  In other words, 
after a meter reaches 15 years of life, no further benefits are associated with 
that meter within the analysis.    

 
6. On Exhibit C, page 2, the cost-benefit analysis shows “Total Savings (20 years).” 
With a planned life of 15 years, why is 20 years used for calculating AMI savings?  
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Response:   

The Company used 20 years to calculate both costs and benefits for the AMI 
deployment due to the expected 4-year deployment schedule. The costs and 
benefits reflect the full life of all meters in scope of the 4-year deployment. 
Specifically the meters deployed in year 4 would reach the end of their service 
life in year 20 of the analysis.  Benefits were scaled up during the deployment 
years based on the deployment schedule and scaled down as meters reach the 
end of their expected 15-year service life.   

 
7. On pages 1-2 of the supplemental filing, DEC discusses the possibility of 
additional customer services provided by AMI deployment. Explain fully whether and 
how all of the costs for developing and deploying those services are included in the 
cost-benefit analysis.  

Response:   

No costs or benefits for developing and deploying additional customer 
programs/services were included in the AMI cost-benefit analysis. 

 
8. Do the costs stated in the cost-benefit analysis include the full costs of purchasing 
and maintaining the software and other technology required to fully capture and 
transfer all data needed to support the planned functions to be performed by DEC’s 
AMI meters? Please provide all documents and workpapers supporting your 
response.  

Response:   

The DEC AMI program cost-benefit analysis includes the full costs to scale the 
hardware infrastructure and software required to support the data collection 
necessary for full deployment of AMI in DEC. In addition, the cost-benefit 
analysis includes the incremental on-going costs of supporting that 
infrastructure. As an example the OpenWay Scale and Meter Data Management 
System (MDM) scale project are Enterprise projects included in the analysis.  
These projects are included in the DEC AMI Cost-Benefit Analysis as the “OW 
Enterprise Allocation to DEC” and MDM Enterprise Allocation to DEC.” 

Other software projects related to AMI that are not essential to support the 
data collection, are not captured in the AMI cost-benefit analysis.  Those 
efforts would require their own analysis. 
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9. During the AMI rollout what percentage of AMR meters is DEC finding that have 
been tampered with or bypassed? What actions is DEC taking in those instances?  
 
Response:   

The Company has found 0.014% instances of tampering/theft for the meters 
exchanged to date.  All cases are turned over to the Company’s revenue 
protection team, and severity will determine next actions.  Possible actions 
include disconnections or back billing the customer. 

   
10. Is DEC monitoring whether its AMI meters are being tampered with, hacked or 
bypassed in North Carolina or other states? If so, how is that monitoring being 
performed?  
 
Response:   

Yes.  The monitoring is being performed through advanced analytic 
techniques on the data received from the AMI meters.  The analytic models use 
the more robust data elements from AMI including the more granular interval 
usage data and tampering alarms.  The data elements and techniques being 
used are continuously being developed and improved. 

 
11. How many times each day and for what length of time for each occurrence is 
DEC gathering data from each AMI meter? Will this change over time? Explain fully 
 
Response:   

For billing purposes, all AMI meters are interrogated once a day pulling back 
30-minute interval usage information.  Currently, all AMI meters are read 
between 12AM – 4AM.   If the nightly read is not successful, the meter may be 
interrogated again later during the day.  It takes a few seconds for the meter to 
send the billing information each night. 

On a case-by-case need, the Company may interrogate an AMI meter for alerts 
or interrogate the meter in the event a customer is reporting an issue.   

The frequency of interrogation and interval length for gathering usage 
information could change in the future for AMI meters or sub-sets of AMI 
meters as business needs arise. 



Exhibit A

Duke Energy Carolinas Advanced Metering Infrastructure Cost Benefit Analysis

Net Present Value

Total 

Capital 

Program 

Costs

Total 

Capital 

Recurring 

Costs

Total O&M 

Program 

Costs

Total O&M 

Recurring 

costs

Reduced 

meter 

reading 

costs

Reduced 

meter 

operations 

costs - 

consumer 

order 

workers for 

meter 

orders

Reduced 

meter 

operations 

costs - field 

metering 

labor

Reduced 

meter 

operations 

costs - 

testing, 

repairs, 

reading 

equipment

Reduced 

restoration 

costs - OK 

on arrival

Reduced 

restoration 

costs - 

major 

storms

Misc O&M 

savings

Reduced 

equipment 

failures

Misc capital 

savings

AMR meter 

salvage 

value

Non-

technical 

line loss 

reduction - 

power theft, 

equipment 

failures and 

installation 

errors

Net 

Benefits 

and (Costs)

Loss on Net 

Book Value 

of AMR 

Meters

Net Benefits 

& (Costs)

1 2016 - 45,137 - - 350 - 253 492 - 1,333 - - - - - - 257 - - 43,658 - 85,050 - 128,708

2 2017 - 151,520 - 443 - 2,750 - 1,364 792 2,004 3,232 - 122 291 436 571 145 580 9,034 - 138,871 - - 138,871

3 2018 - 154,483 - 796 - 3,250 - 2,588 1,440 4,815 3,242 - 293 698 1,047 1,371 349 533 21,172 - 126,158 - - 126,158

4 2019 - 34,911 - 886 - - 2,873 2,250 7,800 3,242 - 475 1,130 1,696 2,221 565 1 33,470 14,180 - 14,180

5 2020 - - 1,839 - - 4,062 2,470 8,034 - - 489 1,164 1,747 2,288 582 - 38,530 49,404 - 49,404

6 2021 - - 1,840 - - 4,170 2,542 9,479 - - 577 1,374 2,061 2,700 687 - 38,723 52,132 - 52,132

7 2022 - - 2,100 - - 4,280 2,617 9,764 - - 594 1,415 2,123 2,781 708 - 38,917 52,537 - 52,537

8 2023 - - 2,101 - - 4,392 2,694 10,056 - - 612 1,457 2,186 2,864 729 - 39,111 53,217 - 53,217

9 2024 - - 2,102 - - 4,506 2,773 10,358 - - 630 1,501 2,252 2,950 751 - 39,307 53,915 - 53,915

10 2025 - - 2,103 - - 4,621 2,855 10,669 - - 649 1,546 2,319 3,038 773 - 39,503 54,630 - 54,630

11 2026 - - 15,159 - - 4,738 2,939 10,989 - - 669 1,593 2,389 3,130 796 - 39,701 42,308 - 42,308

12 2027 - - 1,846 - - 4,857 3,026 11,319 - - 689 1,640 2,461 3,223 820 - 39,899 56,375 - 56,375

13 2028 - - 1,846 - - 4,978 3,115 11,658 - - 710 1,690 2,534 3,320 845 - 40,099 57,147 - 57,147

14 2029 - - 1,847 - - 5,100 3,207 12,008 - - 731 1,740 2,610 3,420 870 - 40,299 57,938 - 57,938

15 2030 - - 1,848 - - 5,225 3,302 12,368 - - 753 1,792 2,689 3,522 896 - 40,501 58,750 - 58,750

16 2031 - - 1,849 - - 5,352 3,399 12,739 - - 775 1,846 2,769 3,628 923 - 40,703 59,583 - 59,583

17 2032 - - 1,850 - - 5,481 3,499 13,121 - - 799 1,902 2,852 3,737 951 - 40,907 60,437 - 60,437

18 2033 - - 1,851 - - 5,612 2,745 10,299 - - 627 1,493 2,239 2,933 746 - 31,327 44,945 - 44,945

19 2034 - - 1,852 - - 5,746 1,651 6,195 - - 377 898 1,347 1,764 449 - 18,386 23,468 - 23,468

20 2035 - - 1,853 - - 5,882 485 1,821 - - 111 264 396 519 132 - 5,273 1,266 - 1,266

- 386,051 - 46,011 - 6,350 - 86,079 48,292 175,497 11,049 - 10,682 25,434 38,152 49,980 12,717 1,370 634,864 483,547 - 85,050 398,497

Net Present Value of Benefits & Costs 117,171 37,482

Duke Energy Carolinas Weighted Average Cost of Capital 6.7%

Internal Rate of Return 11.7% 8.0%

Early Retirement of AMR Meters

Net Book Value of AMR Meters - 135,000

Loss on Early Retirement of AMR Meters - 85,050

AMI Program Benefits ($000s)AMI Program Costs ($000s)

Page 1 of 1
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Exhibit C

AMI Program Benefit Inputs

Annual Benefits ($) Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Asset Technology Initiative Benefit Name Duke Benefit Description 2016 2017 2018 2019 2020 2021

Customer Assets AMI/Smart Meter AMI Deployment Reduced Meter Reading Cost Reduced meter reading costs 491,592$    792,356$    1,439,895$    2,249,849$    2,469,678$    2,542,238$    

Customer Assets AMI/Smart Meter AMI Deployment Reduced T&D Operations Cost Reduced meter operations costs - consumer order 

workers for meter orders

-$    2,004,474$    4,814,527$    7,800,315$    8,034,324$    9,479,214$    

Customer Assets AMI/Smart Meter AMI Deployment Reduced T&D Operations Cost Reduced meter operations costs - field metering 

labor

1,333,183$     3,231,635$    3,242,300$    3,242,300$    -$    -$    

Customer Assets AMI/Smart Meter AMI Deployment Reduced Restoration Cost Reduced restoration costs - OK on arrival -$    122,011$    293,058$    474,802$    489,046$    576,996$    

Customer Assets AMI/Smart Meter AMI Deployment Reduced Restoration Cost Reduced restoration costs - major storms -$    290,503$    697,758$    1,130,480$    1,164,395$    1,373,799$    

Customer Assets AMI/Smart Meter AMI Deployment Reduced Equipment Failures Miscellaneous O&M savings -$    435,755$    1,046,636$    1,695,721$    1,746,592$    2,060,699$    

Customer Assets AMI/Smart Meter AMI Deployment Avoided Equipment and Maintenance Costs Reduced equipment failures -$    570,861$    1,371,146$    2,221,478$    2,288,122$    2,699,618$    

Customer Assets AMI/Smart Meter AMI Deployment Avoided Equipment and Maintenance Costs Miscellaneous capital savings -$    145,252$    348,879$    565,240$    582,197$    686,900$    

Customer Assets AMI/Smart Meter AMI Deployment Increased Revenue AMR meter salvage value 256,550$    579,600$    533,050$    711$    -$    -$    

Customer Assets AMI/Smart Meter AMI Deployment Increased Revenue Non-technical line loss reduction - power theft,  

equipment failures and installation errors

-$    9,034,054$    21,172,140$     33,469,720$     38,530,433$     38,723,086$     

2,081,325$     17,206,500$     34,959,389$     52,850,616$     55,304,789$     58,142,549$     
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Exhibit C

Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 Total 20 Year

2,616,976$  2,693,955$            2,773,244$            2,854,911$            2,939,028$            3,025,669$            3,114,909$            3,206,826$            3,301,501$  3,399,016$  3,499,457$            2,745,418$  1,650,713$  485,041$  48,292,272$  

9,763,591$  10,056,498$          10,358,193$          10,668,939$          10,989,007$          11,318,678$          11,658,238$          12,007,985$          12,368,225$            12,739,271$            13,121,450$          10,298,501$            6,194,643$  1,820,947$            175,497,020$  

-$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  11,049,418$  

594,306$  612,135$  630,499$  649,414$  668,896$  688,963$  709,632$  730,921$  752,848$  775,434$  798,697$  626,865$  377,065$  110,840$  10,682,427$  

1,415,013$  1,457,464$            1,501,187$            1,546,223$            1,592,610$            1,640,388$            1,689,600$            1,740,288$            1,792,496$  1,846,271$  1,901,659$            1,492,536$  897,774$  263,905$  25,434,351$  

2,122,520$  2,186,195$            2,251,781$            2,319,335$            2,388,915$            2,460,582$            2,534,400$            2,610,432$            2,688,744$  2,769,407$  2,852,489$            2,238,805$  1,346,661$  395,858$  38,151,526$  

2,780,606$  2,864,024$            2,949,945$            3,038,443$            3,129,597$            3,223,485$            3,320,189$            3,419,795$            3,522,389$  3,628,060$  3,736,902$            2,932,945$  1,764,193$  518,594$  49,980,391$  

707,507$  728,732$  750,594$  773,112$  796,305$  820,194$  844,800$  870,144$  896,248$  923,136$  950,830$  746,268$  448,887$  131,953$  12,717,175$  

-$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  -$  1,369,911$  

38,916,701$            39,111,284$          39,306,841$          39,503,375$          39,700,892$          39,899,396$          40,098,893$          40,299,388$          40,500,885$            40,703,389$            40,906,906$          31,326,918$            18,386,064$            5,273,495$            634,863,861$  

-$  

58,917,218$            59,710,287$          60,522,284$          61,353,751$          62,205,250$          63,077,355$          63,970,660$          64,885,778$          65,823,337$            66,783,985$            67,768,389$          52,408,256$            31,066,002$            9,000,632$            1,008,038,352$          
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Exhibit C

AMI Program Benefit Details

Benefit Benefit Type Description Input
Total Savings (20 

Years) 

1 Eliminate regular meter reads Expense Reduction

Reduced Meter Reading needs.  Benefit derived from current budget, however 

Metering expects costs/meter for existing contract service to increase by 25% 

as volume decreases.  Decrease budget amount to $20M.

 $          48,292,272 

Utilize 9/15 previous 12 months costs for the following items 

• 42% of Cred On/DNP expenses and 100% of OT expense

• 90% of Connect/Disconnect expenses

• 90% of Succession read expenses

3 Meter Operations Savings Expense Reduction Reduced meter operations costs - field metering labor  $          11,049,418 

5 Outage – reduce major storm restoration Avoided Costs - O&M

Reduced truck rolls required to verify voltage to meter due to ability to 

remotely verify.  Not currently vetted with business to actually reduce outage 

assessment budget

Utilize three year average of major storm related labor (internal 

and contract) to determine daily average for major storm 

restoration.  Reduction = ½ day

 $          25,434,351 

Includes nominal amounts  to represent other enabling benefits 

such as :
38,151,526$          

• Improve vegetation management (voltage sag data from 

meters)

• Reduced customer calls

• Reduced estimated bills

Includes nominal amounts  to represent other enabling benefits 

such as:
• Improve asset management (aggregate meter data to 

identify over/under loaded distribution transformers, and  

stress points in the grid)
• Leverage meter Volt/Var data to improve placement of 

capacitor banks

Assume this includes all revenue capture – including registration erosion, mis-

wiring, etc..   

EPRI Study - December 2008 - "AMI Technology: Limiting Non-

Technical Distribution Losses in the Future"
Calculated at 2% of gross Res/Comm revenue, 80% enabled by AMI, 60% 

billable/recoverable
• Non-performing/under-performing meters

• Incorrect application of multiplying factors

• Defects in CT & PT circuitry

• Non-reading of meters

• Pilferage by manipulating or bypassing of meters

• Theft by direct tapping

2
Reduce off-cycle meter reads and field 

disconnects/reconnects (COW)
Expense Reduction

Reduced truck rolls required to verify voltage to meter due to ability to 

remotely verify.  Not currently vetted with business to actually reduce outage 

assessment budget

Reduced consumer order field visits for Disconnect/Reconnect and Succession 

reads as these tasks are automated.  Reviewed with Fred Logan, Michael 

Volrich, financial folks.  Does not factor in new non-AMI work or final 

‘geographical coverage’ practicality review.

 $        175,497,020 

Utilize four year monthly average from DOMS of “Ok on arrival” 

trouble orders related to single calls and mid-level storms, 

calculation assumed 80% reduced and ¾ hour time

 $          10,682,427 

Basis - Estimate6 Miscellaneous O&M costs Avoided Costs - O&M

4 Outage – reduce “OK on arrival” Avoided Costs - O&M

Basis - estimate  $          12,717,175 

7 Legacy meter failures
Avoided Costs - 

Capital

8 Miscellaneous capital costs
Avoided Costs - 

Capital

Full cost of new meter failures captured in project costs.   This is full benefit of 

reduced meter faiures (old meters vs. new AMI meters).

Utilize internal annual failure rate of 1.83% and meter costs of 

$61.62 ($29.62 for material and $32 for installation)
 $          49,980,391 

 $        634,863,861 9 Reduce non-technical distribution losses Increased Revenue



Exhibit D

AMI / Smart Meter Cost Description Definitions

Capital - Program Costs Initial Capital

Description Definition

Costs of Comm. Devices Material costs of the AMI communication devices, including Cisco Connected Grid Routers (CGRs) and Itron Range Extenders (RE)

Costs Meters Material costs of the OpenWay IPv6 mesh meters and 4G cellular (direct connect) meters

Stores Loading & Tax All material adders, including warehousing, handling, installment consumables (nuts, bolts, etc.), and sales and use taxes

Miscellaneous (Optimization Equipment) Miscellaneous tools, equipment, and supplies required for the AMI equipment installation and project support (e.g. power cords, brackets, office supplies)

Installation Cost & Vendor Services Equipment installation costs, including Duke (internal) and contractor (external) labor

Contingency (Estimated Uncertainty) Contingency representing uncertainty in estimate components (rates, hours, etc.)

Contingency (Risk) Contingency representing Expected Monetary Value (EMV) of identified risks

Network Optimization Costs Field labor to optimize AMI network throughout implementation

Other Labor (Billing, Telecom, Escalation, Expenses) Project labor costs for Billing and Telecom resources, along with labor escalation and expenses

PMO Allocations Overhead allocations based on Project Management Organization labor

Duke PM Costs Internal Project Management labor costs to support AMI implementation

MDM Enterprise Allocation to DEC Allocation for scaling the Meter Data Management (MDM) system hardware infrastructure and software to support full deployment of AMI meters

OW Enterprise Allocation to DEC Allocation for scaling the OpenWay (OW) head-end system hardware infrastructure and software to support full deployment of AMI meters

Advanced Bridge Enablement IT systems work to enable the customer billing system and MDM system to allow advanced bridge meter functionality

Large C&I to AMI Conversion IT systems work to enable the customer billing system and MDM system to bill the complex large commercial and industrial customer accounts using AMI meters

O&M - Program Costs Non-Recurring O&M

Description Definition

MDM Enterprise Allocation to DEC

Allocation based on jurisdictional customer count for the Enterprise effort to scale the Meter Data Management (MDM) system hardware infrastructure and software to support full 

deployment of AMI

OW Enterprise Allocation to DEC

Allocation based on jurisdictional customer count for the Enterprise effort to scale the OpenWay (OW) head-end system hardware infrastructure and software to support full 

deployment of AMI

Advanced Bridge Enablement IT systems work to enable the customer billing system and MDM system to allow advanced bridge meter functionality

Large C&I to AMI Conversion IT systems work to enable the customer billing system and MDM system to bill the complex large commercial and industrial customer accounts using AMI

Capital - Recurring Costs

Description Definition

Comm. Device End of Life Replacement Costs (incl. stores loading)

Replacement of AMI communication devices at the assets' end of life. Includes cost of communication equipment, material adders, installation labor, and labor escalation 

(inflation)

Annual Costs assoc. with Comm Failures

Labor and materials costs associated with communication device failures based on expected failure rates. Includes cost of communication equipment, material adders, installation 

labor, and labor escalation

Annual Costs assoc. with Meter Failures/Growth

Labor and materials costs associated with meter failures and new customer meter growth based on expected failure rate and meter population growth. Includes cost of meter 

equipment, material adders, installation labor and labor escalation

O&M - Recurring Costs

Description Definition

Vendor Annual Maintenance Costs (maintenance for comm. equip.) Vendor hardware and software maintenance paid annually on a per endpoint basis for AMI communication devices (CGRs)

Duke Operational Labor (Telecom) Additional full-time employee (FTE) required to manage AMI telecommunications

Duke Operational Labor (HE System Op Costs) Additional FTEs required to operate the AMI network and Head-End (HE) system, ensuring optimal communications and remote data collection for billing

WAN Costs Monthly cellular costs paid to Verizon for cellular backhaul on CGRs and 4G cellular (direct connect) meters

Billing team labor to manage interval reads Additional FTEs required for data management in the billing department

Analytics labor to support revenue protection Additional FTEs required to perform analytics on AMI data and identify non-technical line loss

Page 1 of 1



Exhibit E

Owner: Duke Energy Grid Solutions

Location and Program Area of Project: North & South Carolina

Project Title - line 1: DEC

Project Title - line 2 (blank if N/A): AMI Deployment

Description of Effort:

Deploy AMI technologies in DEC 

territory where AMR meters are 

present

Estimate Purpose: Initiate / Commit Gate

Preparation Date (planned approval date): 29-Feb-16

Revision Number: 0

Project Number (from Project person): Proj #

Estimate Number (from Cost Est Log): Est # 318

Approving Organization: GIDT / PMT

Total Project Estimate $355,570,163

Summary Sheets title blocks - Line 1: Class 3 - (10% to 20%)

Summary Sheets title blocks - Line 2: COST ESTIMATE SUMMARY

Detail Sheets title blocks - Line 1: Class 3 - (10% to 20%)

Detail Sheet title blocks - Line 2: COST ESTIMATE DETAIL

Wage1 (e.g. Internal, Staff Aug, Contractor): 85.00

Wage2: 0.00

Wage3: 0.00

Wage4: 0.00

Wage5: 0.00

Wage rates are weighted average for project

Commit Date of Project (anticipated): 01-Feb-16

Start Date of Project (assumed): 01-Dec-15

Build Date of Project (anticipated): 01-May-16

End Date of Project (assumed): 31-Dec-19

Actual Cost Through:

(Acuals costs typically shown for reference only)

Title Block Page 1 of 1
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Exhibit E

Duke Energy Grid Solutions Issue Date:  02/29/16
North & South Carolina Revision No:  

DEC Project No:  Proj #
AMI Deployment Estimate No:  Est # 318

Class 3 - (10% to 20%)

COST ESTIMATE DETAIL

Work Flow Phase Line Item TOTAL Spent to

WBS # / ID Revision Capital/ IT&T/All Other UNIT WH MATL EQUIP SUB WORK Date - For Contingency Contingency

Task # / ID Number DESCRIPTION O&M Departments UoM QTY UNIT RATE UNIT UNIT UNIT HOURS LABOR $ MATERIAL $ EQUIPMENT $ SUBCONT. $ TOTAL Reference Only Percentage Amount

Materials adders (AMI Meters only)
Tax Capital All Other Departments LOT 4.75% 206412533 9,804,595 9,804,595

Pilot Warehouse Stores Loading Capital All Other Departments LOT 11.50%
Trending at 6% Working Stock Capital All Other Departments LOT 5.00% 216217128 10,810,856 10,810,856

NOTE:  

Apply Working Stock to materials that require it (see 'Material Loader Rates' for guidance)
For Material / Equipment $ - Estimated 'Stores Loading', 'Sales/Use Tax', 'Freight', and 'Escalation' should be included in Columns K-L also.
For Subcontract / Services $ - Estimated 'Escalation' should be included in Columns M also.
For Labor $ - Fully burdened Labor $ (with Fringe, Incentive, Payroll Tax, Loader, and Escalation) should be included in Column J also.
For Labor $ - Estimated 'Meals & Travel' dollars should summed into Column J as well.
Estimating Contingency percentage should be entered in Column U.

Materials Page 2 of 2



Exhibit E

Duke Energy Grid Solutions Issue Date:  02/29/16
North & South Carolina Revision No:  

DEC Project No:  Proj #
AMI Deployment Estimate No:  Est # 318

Class 3 - (10% to 20%)

COST ESTIMATE DETAIL

Work Flow Phase Line Item TOTAL Spent to

WBS # / ID Revision Capital/ IT&T/All Other UNIT WH MATL EQUIP SUB WORK Date - For Contingency Contingency

Task # / ID Number DESCRIPTION O&M Departments UoM QTY UNIT RATE UNIT UNIT UNIT HOURS LABOR $ MATERIAL $ EQUIPMENT $ SUBCONT. $ TOTAL Reference Only Percentage Amount

Proj Support Project Support Labor 419,068 27,247,565 87,305 1,951,982 29,286,852 9.24% 2,705,310

Project Planning (Capital) Capital All Other Departments HRS 2,412 1.00 85.00 2,412 205,020 205,020
Project Planning (O&M) O&M All Other Departments HRS 583 1.00 85.00 583 49,555 49,555
Project Planning (IT - O&M) O&M IT&T HRS 320 1.00 85.00 320 27,200 27,200

Project Management Capital All Other Departments HRS 136,759 1.00 77.10 136,759 10,543,894 10,543,894 10.00% 1,054,389

Field Services Capital All Other Departments HRS 227,642 1.00 62.62 227,642 14,255,388 14,255,388 10.00% 1,425,539

Telecommunications Capital IT&T HRS 3,352 1.00 80.00 3,352 268,160 268,160 10.00% 26,816

Billing Capital All Other Departments HRS 48,000 1.00 39.55 48,000 1,898,348 1,898,348 10.00% 189,835

Expenses Capital All Other Departments LOT 1 80105.19 80,105 80,105 10.00% 8,011

Expenses Capital IT&T LOT 1 7200.00 7,200 7,200 10.00% 720

ESCALATION

Project Management Capital All Other Departments LOT 1 701952.69 701,953 701,953
Field Services Capital All Other Departments LOT 1 1103981.43 1,103,981 1,103,981
Telecommunications Capital IT&T LOT 1 16883.84 16,884 16,884
Billing Capital All Other Departments LOT 1 129163.60 129,164 129,164

NOTE:  

Apply Working Stock to materials that require it (see 'Material Loader Rates' for guidance)
For Material / Equipment $ - Estimated 'Stores Loading', 'Sales/Use Tax', 'Freight', and 'Escalation' should be included in Columns K-L also.
For Subcontract / Services $ - Estimated 'Escalation' should be included in Columns M also.
For Labor $ - Fully burdened Labor $ (with Fringe, Incentive, Payroll Tax, Loader, and Escalation) should be included in Column J also.
For Labor $ - Estimated 'Meals & Travel' dollars should summed into Column J as well.
Estimating Contingency percentage should be entered in Column U.

Proj Support Page 1 of 1
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Exhibit E

Duke Energy Grid Solutions Issue Date:  02/29/16
North & South Carolina Revision No:  

DEC Project No:  Proj #
AMI Deployment Estimate No:  Est # 318

Class 3 - (10% to 20%)

COST ESTIMATE DETAIL

Work Flow Phase Line Item TOTAL Spent to

WBS # / ID Revision Capital/ IT&T/All Other UNIT WH MATL EQUIP SUB WORK Date - For Contingency Contingency

Task # / ID Number DESCRIPTION O&M Departments UoM QTY UNIT RATE UNIT UNIT UNIT HOURS LABOR $ MATERIAL $ EQUIPMENT $ SUBCONT. $ TOTAL Reference Only Percentage Amount

OH ALLOC Grid Solutions Overhead Allocated Costs 3,308,559 3,308,559 10.00% 330,856

Grid Solutions Overhead Allocation
2016 Capital All Other Departments PCT 1.00% 41304744 413,047 413,047 10.00% 41,305

2017 Capital All Other Departments LOT 1.00% 127352283 1,273,523 1,273,523 10.00% 127,352

2018 Capital All Other Departments LOT 1.00% 129657251 1,296,573 1,296,573 10.00% 129,657

2019 Capital All Other Departments LOT 1.00% 32541562 325,416 325,416 10.00% 32,542

NOTE:  

Confirm proper Grid Solutions and IT Overhead allocations with GM PMO Cost Analyst per the GM Allocation Estimating Tool.
When reflected on the 'Cash Flow - by Month Year' sheet, spread monthly amounts based on GM Allocation Estimating Tool.
(this will help align the eventual 'Budget' with anticipated future cost incurrence based on assessment of jurisdictional mix)

OH Allocation should be entered as Labor to ensure it is properly reflected on the Summaries.

OH ALLOC Page 1 of 1



Exhibit E

Duke Energy Grid Solutions Issue Date: 02/29/16
North & South Carolina Revision No: 

DEC Project No: Proj #
AMI Deployment Estimate No: Est # 318

Class 3 - (10% to 20%)

COST ESTIMATE DETAIL Approved By: GIDT / PMT

Work Flow Phase Line Item TOTAL Spent to

WBS # / ID Revision Capital/ IT&T/All Other UNIT WH MATL EQUIP SUB WORK Date - For Contingency Contingency

Task # / ID Number DESCRIPTION O&M Departments UoM QTY UNIT RATE UNIT UNIT UNIT HOURS LABOR $ MATERIAL $ EQUIPMENT $ SUBCONT. $ TOTAL Reference Only Percentage Amount

RISK EMV Risk EMV Contingency 5,096,413 5,096,413

Risk ID
16 1 Installation Vendor Underbid Capital All Other Departments LOT 1 953188.00 953,188 953,188
18 2 Communications Equipment Requirements Exceed Plan Capital All Other Departments LOT 1 921170.00 921,170 921,170
12 3 Installation Vendor Pricing Bid is not similar to Indiana RFQ Capital All Other Departments LOT 1 423639.00 423,639 423,639
26 4 Customer Meter Data      Inaccurate Capital All Other Departments LOT 1 410523.00 410,523 410,523
6 5 Resource Constraint (Availability of Skilled Mitigation Resources) Capital All Other Departments LOT 1 256163.00 256,163 256,163

23 6 Delay in MDM Certification  Capital All Other Departments LOT 1 256163.00 256,163 256,163
34 7 Customer Opt-Out Strategy Capital All Other Departments LOT 1 220000.00 220,000 220,000
1 8 Resource Constraint Capital All Other Departments LOT 1 211820.00 211,820 211,820

13 9 Non-scalable Range Extender for Pads (Processes & Permissions) Capital All Other Departments LOT 1 196416.00 196,416 196,416
20 10 Can't Locate Duke Owned Pole for Communications Devices Capital All Other Departments LOT 1 196416.00 196,416 196,416
7 Adequate Warehouse Space Not Acquired On-Time Capital All Other Departments LOT 1 136620.00 136,620 136,620
8 Material Delivery or Shortage Capital All Other Departments LOT 1 113850.00 113,850 113,850

10 Material Shrinkage Capital All Other Departments LOT 1 112605.00 112,605 112,605
22 Material Failure Capital All Other Departments LOT 1 75100.00 75,100 75,100
30 Unexpected System Changes  Capital All Other Departments LOT 1 51750.00 51,750 51,750
4 Resource Constraint (Installation Vendor Exits) Capital All Other Departments LOT 1 48141.00 48,141 48,141

15 Overheads Not Charged As Forecasted Capital All Other Departments LOT 1 38395.00 38,395 38,395
25 Storm Impact - Storm Damage (Rebuild of Mesh, Meter or Communications Equipment Damage)Capital All Other Departments LOT 1 38341.00 38,341 38,341
21 Mitigation Turnover to Operations Capital All Other Departments LOT 1 27770.00 27,770 27,770
32 Miscellaneous Cost Overruns Capital All Other Departments LOT 1 14678.00 14,678 14,678
33 4G CGR Availability Capital All Other Departments LOT 1 12705.00 12,705 12,705
11 Customer Resistance Capital All Other Departments LOT 1 3480.00 3,480 3,480
2  Resource Constraint (Skilled Back-office Labor)     
3 Resource Constraint (Access to Duke Field Metering Resources for Transformer Rated Installations)
5 Resource Constraint    (Union Labor Dispute)
9 Bridge Meter Enablement Project Dependency

31 Internal Resource Availability     
14  Reliable Technology(Cell Coverage)     
17 Training     
24 Storm Impact  - Service Restoration
27 Significant OSHA Recordable Injury on DEC AMI Project
28 Significant Public Safety Issue on Another AMI Project
29 Significant Public Safety Issue on DEC AMI Project
35 MDM/OpenWay Scale Dependency
36 Bridge Meter Enablement Project Dependency
37 IPv6 Implementation Project Dependency

EMV for all Open Risks ($) Capital All Other Departments LOT 1 377480.00 377,480 377,480
5,096,413  

RISK EMV Page 1 of 1
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Exhibit E
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

3,420 3,159 3,369 3,344 3,247 3,421 3,225 3,344 3,223 3,159 3,344 3,246 3,268 3,303 3,368 3,279 3,313 3,409 3,171 3,410 3,211 3,171 3,344 3,224 3,224 3,369 3,259 3,145 3,203 3,157 2,767 2,641 2,229 1,443 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 80 - -

59 59 62 56 64 59 59 56 59 59 56 64 53 62 62 56 64 56 62 56 56 62 56 59 59 62 59 59 64 53 64 56 53 62 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 80 80 80 80 80 80 80 80 - -

40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 20 - -

50 50 53 48 55 50 50 48 50 50 48 55 46 53 53 48 55 48 53 48 48 53 48 50 50 53 50 50 55 46 55 48 46 53 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 80 - -

84 84 88 80 92 84 84 80 84 84 80 92 76 88 88 80 92 80 88 80 80 88 80 84 84 88 84 84 92 76 92 80 76 40 - -

42 42 44 40 46 42 42 40 42 42 40 46 38 44 44 40 46 40 44 40 40 44 40 42 42 44 42 42 46 38 46 40 38 44 - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 80 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 80 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 80 80 80 40 40 40 - -

40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 - - - - -

40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 - - - - -

40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 - - - - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 - - - - -

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 - - - - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 - - - - -

46 38 44 44 40 46 40 44 40 38 44 40 42 42 44 42 42 46 38 46 40 38 44 40 40 44 44 40 44 44 40 46 16 8 - -

15 18 18 16 18 16 18 16 16 18 16 17 17 18 17 17 18 15 18 16 15 18 16 17 17 18 16 18 18 16 18 15 8 - - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 8 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 80 40 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 80 40 - -

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 16 8 - -

32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 16 8 - -

30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 16 8 - -

30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 16 8 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 - - - - - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6,658 5,738 6,382 6,532 6,490 7,114 6,490 6,906 6,490 6,282 6,906 6,490 6,698 6,698 6,906 6,698 6,698 7,114 6,282 7,114 6,490 6,282 6,906 6,490 5,448 5,864 5,864 5,622 5,822 6,576 5,072 4,784 3,952 4,160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

184 152 176 176 160 184 160 176 160 152 176 160 168 168 176 168 168 184 152 184 160 152 176 160 160 176 176 160 176 176 160 184 152 160 - -

1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 - - - - - - - - - - - -

114 146 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 226 400 184 - - - - - - -

718 598 538 688 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 1,062 2,000 912 - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

66,893 66,892 66,892 66,893 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,836 66,895 56,119 597 597 597 596 596 595 594 590 320 - -

80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 - -

170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 80 - -

170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 80 - -

170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 170 80 - -

682 681 681 682 684 684 684 684 684 684 684 684 684 684 684 684 684 684 684 684 684 684 684 684 574 7 7 7 6 6 5 4 - - - -

15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 13,391 - - - - - - - - - - -

15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 13,391 - - - - - - - - - - -

15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 13,391 - - - - - - - - - - -

15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,990 15,931 15,990 13,391 - - - - - - - - - - -

1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,661 1,391 - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

140 140 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64 100 100 100 100 100 100 68 68 68 68 68 64 56 2 2 - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 - - - -

40 40 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 40 40 40 40 40 40 8 8 8 8 8 8 - - - - -
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Exhibit E

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 4 4 2 2 - -

40 40 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 - - - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 - - - -

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 1,120 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

78,231 77,049 77,827 77,953 77,816 78,614 77,794 78,329 77,792 77,520 78,329 77,815 78,045 78,080 78,353 78,056 78,090 78,602 77,532 78,639 77,816 77,568 78,306 77,829 66,011 11,018 10,908 10,552 10,809 11,517 9,618 9,195 7,893 7,045 - -

426 507 443 443 487 428 487 446 487 510 446 487 465 465 446 465 465 428 511 428 487 511 445 487 413 63 62 66 62 66 61 50 52 45 - -
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124 124 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 84 84 84 84 84 84 52 52 52 52 52 48 40 2 2 - -

7,908 7,143 7,682 7,812 7,874 8,365 7,857 8,186 7,855 7,687 8,186 7,873 8,008 8,036 8,205 8,017 8,044 8,355 7,696 8,356 7,845 7,696 8,186 7,856 6,814 7,164 7,153 6,989 7,050 7,767 6,056 5,369 4,511 4,170 - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 - - - -

3,290 2,874 3,189 3,184 2,983 3,290 2,978 3,184 2,978 2,874 3,184 2,983 3,078 3,085 3,189 3,080 3,087 3,288 2,877 3,288 2,976 2,877 3,184 2,978 2,978 3,189 3,090 2,898 3,095 3,086 2,903 3,176 2,790 2,553 - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

66,893 66,892 66,892 66,893 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,895 66,836 66,895 56,119 597 597 597 596 596 595 594 590 320 - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

78,231 77,049 77,827 77,953 77,816 78,614 77,794 78,329 77,792 77,520 78,329 77,815 78,045 78,080 78,353 78,056 78,090 78,602 77,532 78,639 77,816 77,568 78,306 77,829 66,011 11,018 10,908 10,552 10,809 11,517 9,618 9,195 7,893 7,045 - -

2,113,301 2,042,358 2,089,159 2,098,686 2,097,068 2,144,121 2,095,418 2,127,013 2,095,301 2,079,144 2,127,013 2,097,010 2,109,963 2,112,581 2,128,796 2,110,798 2,113,342 2,143,228 2,080,035 2,146,166 2,097,288 2,082,915 2,128,781 2,098,239 1,798,454 767,973 758,806 744,484 749,150 798,820 672,560 628,390 540,606 439,687 - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

261,756 241,110 257,616 255,774 247,965 261,814 246,315 255,774 246,198 241,110 255,774 247,907 249,792 252,410 257,557 250,627 253,171 260,921 242,000 260,979 245,305 242,000 255,774 246,257 246,257 257,616 248,449 239,515 242,881 239,444 217,827 209,992 170,980 110,294 - -

413,528 363,276 399,650 410,975 417,075 450,280 417,075 439,212 417,075 406,007 439,212 417,075 428,143 428,143 439,212 428,143 428,143 450,280 406,007 450,280 417,075 406,007 439,212 417,075 323,294 345,430 345,430 340,042 341,388 394,495 290,216 254,566 210,294 221,362 - -

1,382,546 1,382,501 1,382,501 1,382,546 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,382,636 1,381,524 1,382,636 1,176,632 115,215 115,215 115,215 115,170 115,170 115,125 115,080 114,900 63,600 - -

11,200 11,200 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 5,120 8,000 8,000 8,000 8,000 8,000 8,000 5,440 5,440 5,440 5,440 5,440 5,120 4,480 160 160 - -
44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 44,272 - -
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ExhlbH E 

REDACTED 
User Notes: 

1. This worksheet is not linked to any other worksheet, except for the date information which comes from the Title Block worksheet 
2. All data fields that are "blue" font, must be keyed in manually. All other fields are formulas. 

3. Please detennina your Cash Flow Categories in such a way as you would like 10 report out for yolB' project. These are user defined fields. "Move AMI purchase llow back ons month from install 

4. Formulas in cells H26:M36 are "Array· formulas. Please do not edit unless you have a good understanding of Array formulas. 

I 

~ l ' i l j k IT/TelecamlAllQt.r ~ 
CuhAowCalegonH Cost Category Capital/O&M Departments 

ltftlnAM!Mirlurn Milkma!s&MlltBurdlms ·-~' AllO!hern.>nartmerrts 

Com\!ll:led Gnd Al>UUlt !CGA Maten&l5&Mat0urdens :.o.- Al10ther[)apanr11ef'llS 

Aan<,..Exlllritter(AE M.itenals&Mii!Burdens AliOthern.milrtmants 

M.soouanoous Malllna!s&MatBurdl!<'ls ·.-~, AllOthern.martmerits 4,286,224 ""''° 9'5,214 l9,346 l1,"81i 

Matenals adders CGR & AE IMlh rm~ Male<lalS&MatSurdeos ,.. .. AllOtherDepartmenb 4,406,609 45.682 131,574 "·"' 1'.1,41)6 

Ma:tanalsadders AMI Meters uni) Maleflals&M111Burdens AllOtherO..Oarrments 285,412 385,4•2 "'"' ProectPlannm"'C""ilul c .... AllOthern..nartrnef'llS 174,420 38,080 68.170 68.170 

PmectPlann111<1ICap1ta1) StaffAuomeniwonL~bu< Cao11a1 AllOtherOer.>artment!I 30,600 12,240 " ., Pt er:1P1anmuniO&M' lnlernalLabor O&M AllOtherO..Uartments 37,655 8,755 """ 14,450 

P""ec!PlatVli""IQ&U\ Staf14u"menlal1onLa:bol' O&M AUOtherO""artmerllll '"" '·"" ""' '"" P1U1ectPlanrnnollT·O&f\ll ff 20,<00 '·"'° 8,161'.J 
Prtlloo!Plannmt1llf.Q&Ml StattA'"'>m&'rllalionLabcit 6,800 ''""' ""' 2,720 

Matenate&Mat811n:lens ~~' AllOthern..r.artroents ,,.,,. 
"'"' Proec1ManaaBl!'errt ""''" AllO!her0rmertrnen!9 10,543.894 28,681 118,174 1'il40S7 2Hl,338 200,166 Z?6,978 

l'PflldService'l Can Ila! AllOtherDeriartmenb 14,255,388 41,1,471 67,945 00,555 '98,11114 58,17& 

S11bconlractor&in""" Proles:mnal Serv!Oe$, etc Contracw!'Labor c~n11a1 AllOlharD""artmen1$ 43,309,082 ""'" 811,668 971,492 731,m 

Mealsflrave1At1dc:un1:11Fleel ICaortal AllOtherDSDamnents 1,155,000 11974 21381 ?!i657 213t!1 

Telecommumcabons Ir~~' 268,160 6.720 10,SSO 4,160 4,160 4,160 

Bilm c-"" AllOthern..r.artrnenl5 1,898,348 12.&se 25,311 44.295 "·"" 44,295 

Emen:;es lntBmall.abor Caortal AllOth<i!rOeoartmenlll '"' I 77~ '"" C""rta! '"" "" ESCALATION '""'" AllOtherfi..nartments 1,935,098 

ESCALATION lntemall.llbo• 16,884 

ESCALATION Contraeli:fflabor Ca 1tel 2,758,246 

AccuRead eonb'actedforZ7moolhs-4nnl2017throu"hJune2019 ~.;mrtal AllOtharD..,.,artments 

TBD·2'i """' :!av1tal AllOtherDmarments 

TB0-27 

TB0·2B C'.on~""en:l" AllOll>erD->artrnents 

TB0-29 PMO Allooatu;.n' Ca ital AllO!hel'Deciartments 

-Estimat..Ul'l<*ta1""' lr.....,rtal AllOtherOADartments 16,248,576 168445 300,790 

COfltl~n~-Riak"'-istar 5,098,413 '""' 113,212 

Gnd8rnuuoos0...emeadAUooaticm Caortal All Oth<1rOeo~rt1n<1n!S 3,308,559 "'"" r,1'µ7 5511:12 

c ... AllOtherllm>artmenh! 

Gr.ndTotal·AllC.!11lFlawCabigotln 355,570,163 60,775 110,500 110,500 28,681 60,144 261,368 2,464,944 5,840,905 6,829,549 6,411,559 5,669,619 6,585,173 
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Exhibit E 

226,129 24g_557 243,554 25781'1 250,33& 248,642 257.817 2Si',81'l 2'00,261 244,4.,9 

72,1!29 24~.235 416,937 409.047 445.493 432,4ll 393,<!>11 40$,417 419,442 419.442 419,442 

1,432.314 1-432,355 1,432,335 1:132.3S7 1.432399 lA32,399 1,432,399 1.132.299 1.432_3!}9 l_4J2.3f;f; 1,4::!2,399 1 432.~l\l!i 1.4:l2,3i:l9 1_432.3% 1.42-2,300 1,4::!2.399 1_4'."'2,'.199 

24.621'1 311.128 38198 ::S8,.<29 38.258 3&3f.2 38.31i2 38,362 '.:ll!,382 38.362 38,362 38.?-f.2 38,31)2 3fl36.-' &i,362 :JJO,-'lf.2 38,-1F2 ~>8.362 311_3e.2 

11.200 11.200 !T.200 5120 5.120 5,120 5,12\1 5,120 5.120 5,12{! 5,120 S.•~O 5.120 5.12'-• 

44,295 44,2'~5 44,2% 44,?95 44,N5 4-1295 44.205 44.2% -1·1.2'l5 44,2,,5 ·14.2'}5 

2649 2,f.!>O 2,650 2,f>53 ~ 661 2/Yil 2.!;l;I 2.'351 2.661 :!,8(;1 2,661 2.651 2.561 2_661 2Jlf,1 2661 ',;$81 2.651 2N\l 

"' "' 239 ''° '" 239 

5J\7f; 

1,392,292 

345_43'i 537,365 537,8()1) 537,521 5313,138 539,87!i W9,675 539,r,75 539.87') 539,575 539,675 'i39,S75 

168.23\l 1613,lll33 1AA,788 isva1 16fl?.71 16\),~71 1'1)_27• 16'1,27• 1%.2?1 16'l-27• 
109,451 1(;9,889 100,289 100889 1G9,B89 ;(l'J88f; 10'0.889 10\1.%9 109.llfl\! 109.SSll •O'J.l\89 

9,584,621 12,364,412 11,014,985 11,188,112 11,180,468 11,364,342 11,391,892 11,431,849 11,484,340 11,430,153 11,465,378 11,429,999 11,412,039 13,560,731 11,431,772 11,446,493 11,449,192 11,467,229 11,447,341 11,449,963 11,483,415 11,412,964 ######### ######### ######### ######### 
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ExhlbH E 

Yearty Totals for Escalation Calculations 

~------+--------~] ~ 
142,381 119471 1397 1397 13!N 1,351 1152 089 

146,300 122821'1 1,436 1.436 1.389 1,184 1,017 

573531 

248.&85 248,566 259,744 261,264 246.11413 243,400 213,331 203,61"1 171.%2 111.2ro 

406.417 341,164 387,215 352,001 364,585 411.802 317,SlO "'·"' 247,482 ""·"" 1432.399 1,201,657 12783 12,783 12.783 12.762 12,762 12,719 

32194 "' '" "' "' 6.000 8,000 '·""" '·"'° 5,440 5,440 5,120 '·"" "" ""·"' 44295 44,21l5 44.2G5 44,2% '""' ""·"" 44.205 

21161 "'' 26 " aa " " 239 2 2 2 ' 

!i,294 5,204 5,t22 4,365 3.749 0 1 
t420o;3 "" '"" ""' 1176 0 

'"""' 92220 1,078 1.Q78 1,04..1 ... "' 0 
0 
0 - 3,941,284 1,260,724 1,252,243 1,228,299 1,141,429 859,741 715,085 564,694 476,422 423,067 60,775 
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Exhibit E

User Notes:

1. This worksheet is linked to the Title Block Worksheet for project date information used in Columns J - AF.  It looks up Escalation Index information from the [DOE Escalation Rates] tab for Columns R - X.  However, you can

 manually enter in Escalation % information in Columns R - X if you chose to utilize Escalation data from an alternate source.

2. All data fields that are "blue" font, must be keyed in manually.  All other fields are formulas.  All items to be Escalated must be keyed manually due to the fact that no two projects will escalate costs in a like manner.

3. This sheet is "Optional".  It can be used in lieu of keying the Escalation %'s by Work Phase/WBS/Task ID on the Detail Summary Sheet.

Project Name:  DEC - AMI Deployment

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Yes 001. Grand Total - All Work Phases / WBS / Tasks 62,913,693  4,710,228 7.49% - - - 25,411,520 25,868,558 11,633,614 - - - -

Yes 002. Materials - Materials -   -   0.00% - - - - - - - - - -

Yes 003. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 004. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 005. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 006. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 007. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 008. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 009. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 010. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 011. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 012. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 013. Labor 62,913,693  4,710,228  7.49% - - - 25,411,520 25,868,558 11,633,614 - - - -

Yes 014. Scientific & Laboratory Project Management 8,784,201  Yes 701,953 7.99% - - - 3,040,528 3,044,845 2,698,828 - - - -

Yes 015. Scientific & Laboratory Field Services 13,766,686  Yes 1,103,981 8.02% - - - 4,565,266 5,033,303 4,168,118 - - - -

Yes 016. Scientific & Laboratory Subcontractor Support, Professional Services, etc. 38,551,233  Yes 2,758,246 7.15% - - - 17,188,429 17,188,793 4,174,011 - - - -

Yes 017. Scientific & Laboratory Telecommunications 216,960  Yes 16,884 7.78% - - - 85,760 70,080 61,120 - - - -

Yes 018. Scientific & Laboratory Billing 1,594,612  Yes 129,164 8.10% - - - 531,537 531,537 531,537 - - - -

Yes 019. Scientific & Laboratory TBD -   Yes - 0.00% - - - - - - - - - -

Yes 020. Scientific & Laboratory TBD -   Yes - 0.00% - - - - - - - - - -

Yes 021. Scientific & Laboratory TBD -   Yes - 0.00% - - - - - - - - - -

Yes 022. Scientific & Laboratory TBD -   Yes - 0.00% - - - - - - - - - -

Yes 023. Scientific & Laboratory TBD -   Yes - 0.00% - - - - - - - - - -

Yes 024. #REF! -   -   0.00% - - - - - - - - - -

Yes 025. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 026. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 027. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 028. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 029. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 030. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 031. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 032. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 033. TBD -   Yes - 0.00% - - - - - - - - - -

Yes 034. TBD -   Yes - 0.00% - - - - - - - - - -

Display % of TotalItem Escalation Category Item Description
 Total $'s being 

Escalated 

Apply 

Escalation
Total Escalation

ENTER PLANNED CASH FLOW IN THIS SECTION (per Commodity being Escalated)
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Exhibit E

Year 11 Year 12 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12

2024 2025 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

- - - - - 1,346,811 2,095,353 1,268,064 - - - - - -

- - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - 1,346,811 2,095,353 1,268,064 - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - 161,148 246,632 294,172 - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - 241,959 407,698 454,325 - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - 910,987 1,392,292 454,967 - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - 4,545 5,676 6,662 - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - 28,171 43,055 57,938 - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - - - - - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - - - - - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - - - - - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - - - - - - - - - -

- - 1.000 1.000 1.026 1.053 1.081 1.109 1.138 1.167 1.196 1.225 1.254 1.283 - - - - - - - - - - - -

- - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

Escalation CalculationsEscalation Index per Year - Based on Published Data from the DOE
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Exhibit E

4/30/2018 5/31/2018 6/30/2018 7/31/2018 8/31/2018 9/30/2018 10/31/2018 11/30/2018 12/31/2018 1/31/2019 2/28/2019 3/31/2019 4/30/2019 5/31/2019 6/30/2019 7/31/2019 8/31/2019 9/30/2019 10/31/2019 11/30/2019 12/31/2019

65,000 65,000 65,000 65,000 65,000 65,000 65,000 65,000 65,000 65,000 65,000 54,445 0 0 0 0 0 0 0 0 0

1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 1,042 880 0 0 0 0 0 0 0 0 0

63,958 63,958 63,958 63,958 63,958 63,958 63,958 63,958 63,958 63,958 63,958 53,565 0 0 0 0 0 0 0 0 0

113 113 113 113 113 113 113 113 113 113 113 113 113 113 113 92 0 0 0 0 0

531 531 531 531 531 531 531 531 531 531 531 531 531 531 531 531 531 456 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1252570 1317570 1382570 1447570 1512570 1577570 1642570 1707570 1772570 1837570 1902570 1957015 1957015 1957015 1957015 1957015 1957015 1957015 1957015 1957015 1957015

64.0% 67.3% 70.6% 74.0% 77.3% 80.6% 83.9% 87.3% 90.6% 93.9% 97.2% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 3.3% 2.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

1661 1661 1661 1661 1661 1661 1661 1661 1661 1661 1661 1391 0 0 0 0 0 0 0 0 0

1726 1839 1952 2065 2178 2291 2404 2517 2630 2743 2856 2969 3082 3195 3308 3400 3400 3400 3400 3400 3400

50.8% 54.1% 57.4% 60.7% 64.1% 67.4% 70.7% 74.0% 77.4% 80.7% 84.0% 87.3% 90.6% 94.0% 97.3% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

7048 7579 8110 8641 9172 9703 10234 10765 11296 11827 12358 12889 13420 13951 14482 15013 15544 16000 16000 16000 16000

44.1% 47.4% 50.7% 54.0% 57.3% 60.6% 64.0% 67.3% 70.6% 73.9% 77.2% 80.6% 83.9% 87.2% 90.5% 93.8% 97.2% 100.0% 100.0% 100.0% 100.0%

3.32% 3.32% 3.32% 3.32% 3.32% 3.32% 3.32% 3.32% 3.32% 3.32% 3.32% 2.79% 0.03% 0.03% 0.03% 0.03% 0.03% 0.02% 0.00% 0.00% 0.00%

Install Schedule Page 2 of 2



Exhibit E

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Annual Costs assoc. with CGR Failures
Failure Rate 2.00% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Install 1,274 2,630 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400
Repair count 25 53 68 68 68 68 68 68 68 3,400 68 68 68 68
Equipment cost 5 yr warranty 239,292$       239,292$       239,292$       239,292$       11,964,600$     
Labor cost 10 year life 2,479$           5,407$           7,134$           7,331$           7,527$           7,723$           7,920$           8,116$           8,312$           425,436$          8,705$           8,901$           9,098$           9,294$           
Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33% 36% 39% 42%

Annual Costs assoc. with RE Failures
Failure Rate 2.00% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Install 4,924 11,296 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000
Repair count 98 226 320 320 320 320 320 320 320 320 320 320 320 320
Equipment cost 3 yr warranty 80,000$         80,000$         80,000$         80,000$         80,000$         80,000$         80,000$            80,000$         80,000$         80,000$         80,000$         
Labor cost 15 year life 7,621$           18,086$         26,334$         27,059$         27,783$         28,508$         29,233$         29,958$         30,683$         31,407$            32,132$         32,857$         33,582$         34,306$         
Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33% 36% 39% 42%

Annual Costs assoc. with Meter Failures & Growth
Failure (0.50%) & Growth Rate (0.50%) 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00% 1.00%
Install 992,570 1,772,570 1,957,015 1,957,015 1,957,015 1,957,015 1,957,015 1,957,015 1,957,015 1,957,015 1,957,015 1,957,015 1,957,015 1,957,015
Repair count 9926 17726 19570 19570 19570 19570 19570 19570 19570 19570 19570 19570 19570 19570
Equipment cost 3 yr warranty 353,119$       630,605$       696,206$       1,392,411$    1,392,411$    1,392,411$    1,392,411$    1,392,411$    1,392,411$    1,392,411$       1,392,411$    1,392,411$    1,392,411$    1,392,411$    
Labor cost 15 year life 920,154$       1,691,085$    1,919,845$    1,972,685$    2,025,525$    2,078,365$    2,131,204$    2,184,044$    2,236,884$    2,289,724$       2,342,564$    2,395,403$    2,448,243$    2,501,083$    
Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33% 36% 39% 42%
* less $35 per AMR that would have been 
budgeted 35.00$                        

Stores Loading Costs
Materials 353,119$       630,605$       696,206$       1,472,411$    1,472,411$    1,711,703$    1,711,703$    1,711,703$    1,711,703$    13,437,011$     1,472,411$    1,472,411$    1,472,411$    1,472,411$    
Tax @ 4.75% 4.75% 16,773$         29,954$         33,070$         69,940$         69,940$         81,306$         81,306$         81,306$         81,306$         638,258$          69,940$         69,940$         69,940$         69,940$         

369,892$       660,559$       729,275$       1,542,351$    1,542,351$    1,793,009$    1,793,009$    1,793,009$    1,793,009$    14,075,269$     1,542,351$    1,542,351$    1,542,351$    1,542,351$    

Material Loader @ 5.00% 5.00% 18,495$         33,028$         36,464$         77,118$         77,118$         89,650$         89,650$         89,650$         89,650$         703,763$          77,118$         77,118$         77,118$         77,118$         
388,387$       693,587$       765,739$       1,619,468$    1,619,468$    1,882,659$    1,882,659$    1,882,659$    1,882,659$    14,779,033$     1,619,468$    1,619,468$    1,619,468$    1,619,468$    

Stores Loading @ 11.50% 11.50% 44,664$         79,762$         88,060$         186,239$       186,239$       216,506$       216,506$       216,506$       216,506$       1,699,589$       186,239$       186,239$       186,239$       186,239$       
Material total 433,051$       773,349$       853,799$       1,805,707$    1,805,707$    2,099,165$    2,099,165$    2,099,165$    2,099,165$    16,478,621$     1,805,707$    1,805,707$    1,805,707$    1,805,707$    

Labor total 930,253$       1,714,579$    1,953,313$    2,007,074$    2,060,835$    2,114,596$    2,168,357$    2,222,118$    2,275,879$    2,746,568$       2,383,401$    2,437,162$    2,490,923$    2,544,684$    

Duke Operational Labor
Data Analytics Ben Zhang

FTE 2
Hours 1920

Rate 78.59$                        
Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33% 36% 39% 42%

Labor total 338,003$       347,057$       356,110$       365,164$       374,218$       383,271$       392,325$          401,379$       410,432$       419,486$       428,540$       

AMI Operators Joseph Thomas
FTE 3

Hours 1920
Rate 39.53$                        

Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33% 36% 39% 42%
Labor total 255,005$       261,835$       268,666$       275,496$       282,327$       289,157$       295,988$          302,818$       309,649$       316,479$       323,310$       

Billing Beth White
FTE 5

Hours 1920
Rate 39.53$                        

Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33% 36% 39% 42%
Labor total 425,008$       436,392$       447,776$       459,161$       470,545$       481,929$       493,313$          504,697$       516,081$       527,465$       538,850$       

Total Duke Operational -$              -$              -$              1,018,016$    1,045,284$    1,072,553$    1,099,821$    1,127,089$    1,154,358$    1,181,626$       1,208,894$    1,236,162$    1,263,431$    1,290,699$    

Telecom
Cellular Service

CGR's deployed 1,274 2,630 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400 3,400
*Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33%

Monthly cost per CGR 20.00$                        305,760$       631,200$       816,000$       840,480$       864,960$       889,440$       913,920$       938,400$       962,880$       987,360$          1,011,840$    1,036,320$    1,060,800$    1,085,280$    

Direct Connect AMI deployed 195,702 50.53% 90.39% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
*Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33%

Monthly cost per DC AMI 0.64$                          63,294$         113,213$       125,249$       129,006$       132,764$       136,521$       140,279$       144,036$       147,794$       151,551$          155,309$       159,066$       162,824$       166,581$       
Add Inflation starting in 2020 with 3%

Grid Telecom Post Project Support
Total hours per year 2080

FTE per year 0.5
Hourly rate 80.00$                        

Inflation 3% 6% 9% 12% 15% 18% 21% 24% 27% 30% 33% 36% 39% 42%
Labor total 93,184$         95,680$         98,176$         100,672$       103,168$       105,664$       108,160$          110,656$       113,152$       115,648$       118,144$       

Total Telecom 369,054$       744,413$       941,249$       1,062,670$    1,093,404$    1,124,137$    1,154,871$    1,185,604$    1,216,338$    1,247,071$       1,277,805$    1,308,538$    1,339,272$    1,370,005$    

OBC Worksheet Page 1 of 1



Exhibit E

Fringe Benefits

Planning Rates (for 

2015)

Planning Rates

(for 2016 and beyond)

DE Carolinas 21.28% (confirm with Finance)

DE Florida 22.65% (confirm with Finance)

DEBS (Shared Serv. Co.) 23.73% (confirm with Finance)

Incentive

Planning Rates (for 

2015)

Planning Rates

(for 2015 and beyond)

Average 10.00% (confirm with Finance)

Payroll Tax

Planning Rates (for 

2015)

Planning Rates

(for 2015 and beyond)

Average 7.65% (confirm with Finance)

Labor Loaders

Planning Rates (for 

2015)

Planning Rates

(for 2015 and beyond)

Shared Serv. Co. 25.32% (confirm with Finance)

DE Carolinas (T&D/E&TS) 45.00% (confirm with Finance)

DE Florida (T&D/E&TC) 45.00% (confirm with Finance)

Affiliate 55.00% (confirm with Finance)

Fleet Loader

Planning Rates (for 

2015)

Planning Rates

(for 2015 and beyond)

All Jurisdictions 3.00% (confirm with Finance)

1.00 1.00 1.00

Jurisdiction
Shared Service Co 

Factor

T&D / E&TS 

Factor**
Affiliate Factor Shared Service Co. T&D / E&TC Affiliate

DE Carolinas 1.67 1.84 1.94 0.67 0.84 0.94

* Includes Fringe, Incentive, Payroll & Loaders

** Field Operations Employees / Engineering & Supervision

All Jurisdictions #VALUE! (confirm with Finance)

Fleet Loader for Year 2015* Fleet Loader

Labor Loaders for Year 2015*

Labor Loaders for Year 2015
(Planning Rates confirmed per Finance email dated 10/01/14)

Labor Loader Rates Page 1 of 1



Exhibit E

Sales / Use Tax*

(by State of Use)

Planning Rates

(for 2015)

Planning Rates

(for 2016 and beyond)
North Carlolina 4.75% (confirm with Finance)

South Carolina 6.00% (confirm with Finance)

Stores Loading**

(by Jurisdiction)

Planning Rates

(for 2015)

Planning Rates

(for 2015 and beyond)

DE - Carolinas (SetID 20017) 11.50% As per M. Murphy

Working Stock*** Planning Rates Planning Rates

All Jurisdictions 5.00% (confirm with Finance)

Florida and Progress stores rates updated per Aug 25, 2015 - Mark Murphy email

Material Loaders for Year 2015 
(rates per Finance email dated 12/08/14)

Material Loader Rates Page 1 of 1



Exhibit E

Nuclear Scientific & Laboratory Administration Building & Warehouse

Remediation, Decontamination, and 

Demolition

FY Rate Index Rate Index Rate Index Rate Index

2011 2.000 1.000 2.300 1.000 2.600 1.000 2.900 1.000

2012 1.900 1.000 2.200 1.000 2.400 1.000 2.400 1.000

2013 1.900 1.000 2.400 1.000 2.800 1.000 2.900 1.000

2014 2.000 1.000 2.500 1.000 3.000 1.000 3.000 1.000

2015 2.000 1.020 2.600 1.000 3.000 1.030 3.000 1.030

2016 2.100 1.041 2.600 1.026 3.100 1.061 3.100 1.061

2017 2.000 1.061 2.700 1.053 3.200 1.093 3.200 1.093

2018 2.200 1.083 2.800 1.081 3.300 1.126 3.300 1.126

2019 2.100 1.104 2.800 1.109 3.400 1.160 3.400 1.160

2020 2.200 1.126 2.900 1.138 3.500 1.195 3.500 1.195

2021 2.200 1.148 2.900 1.167 3.500 1.230 3.500 1.230

2022 2.200 1.170 2.900 1.196 3.500 1.265 3.500 1.265

2023 2.200 1.192 2.900 1.225 3.500 1.300 3.500 1.300

2024 2.200 1.214 2.900 1.254 3.500 1.335 3.500 1.335

2025 2.200 1.236 2.900 1.283 3.500 1.370 3.500 1.370

2021 - 2025 Rates need to be updated

Note:  Lookups for the Escalation Tab are done from the table below (which is linked to the table above)

Industry FY Rate Index

Nuclear 2011 2.000 1.000

Nuclear 2012 1.900 1.000

Nuclear 2013 1.900 1.000

Nuclear 2014 2.000 1.000

Nuclear 2015 2.000 1.020

Nuclear 2016 2.100 1.041

Nuclear 2017 2.000 1.061

Nuclear 2018 2.200 1.083

Nuclear 2019 2.100 1.104

Nuclear 2020 2.200 1.126

Nuclear 2021 2.200 1.148

Nuclear 2022 2.200 1.170

Nuclear 2023 2.200 1.192

Nuclear 2024 2.200 1.214

Nuclear 2025 2.200 1.236

Scientific & Laboratory 2011 2.300 1.000

Scientific & Laboratory 2012 2.200 1.000

Scientific & Laboratory 2013 2.400 1.000

Scientific & Laboratory 2014 2.500 1.000

Scientific & Laboratory 2015 2.600 1.000

Scientific & Laboratory 2016 2.600 1.026

Scientific & Laboratory 2017 2.700 1.053

Scientific & Laboratory 2018 2.800 1.081

Scientific & Laboratory 2019 2.800 1.109

Scientific & Laboratory 2020 2.900 1.138

Scientific & Laboratory 2021 2.900 1.167

Scientific & Laboratory 2022 2.900 1.196

Scientific & Laboratory 2023 2.900 1.225

Scientific & Laboratory 2024 2.900 1.254

Scientific & Laboratory 2025 2.900 1.283

Administration Building & Warehouse2011 2.600 1.000

Administration Building & Warehouse2012 2.400 1.000

Administration Building & Warehouse2013 2.800 1.000

Administration Building & Warehouse2014 3.000 1.000

Administration Building & Warehouse2015 3.000 1.030

Administration Building & Warehouse2016 3.100 1.061

Administration Building & Warehouse2017 3.200 1.093

Administration Building & Warehouse2018 3.300 1.126

Administration Building & Warehouse2019 3.400 1.160

Administration Building & Warehouse2020 3.500 1.195

Administration Building & Warehouse2021 3.500 1.230

Administration Building & Warehouse2022 3.500 1.265

Administration Building & Warehouse2023 3.500 1.300

Administration Building & Warehouse2024 3.500 1.335

Administration Building & Warehouse2025 3.500 1.370

Remediation, Decontamination, and Demolition2011 2.900 1.000

Remediation, Decontamination, and Demolition2012 2.400 1.000

Remediation, Decontamination, and Demolition2013 2.900 1.000

Remediation, Decontamination, and Demolition2014 3.000 1.000

Remediation, Decontamination, and Demolition2015 3.000 1.030

Remediation, Decontamination, and Demolition2016 3.100 1.061

Remediation, Decontamination, and Demolition2017 3.200 1.093

Remediation, Decontamination, and Demolition2018 3.300 1.126

Remediation, Decontamination, and Demolition2019 3.400 1.160

Remediation, Decontamination, and Demolition2020 3.500 1.195

Remediation, Decontamination, and Demolition2021 3.500 1.230

Remediation, Decontamination, and Demolition2022 3.500 1.265

Remediation, Decontamination, and Demolition2023 3.500 1.300

Remediation, Decontamination, and Demolition2024 3.500 1.335

Remediation, Decontamination, and Demolition2025 3.500 1.370

DOE Escalation Rates - Base Year 2014

DOE Escalation Rates Page 1 of 1
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DEC AMI Benefit Details 

All benefits were scaled from an AMI project model based on previous AMI deployments except 

the reduced meter reading costs, AMR salvage value and non-technical line loss reduction.  The 

scaled benefits were allocated on a per meter basis, then multiplied by the number of AMI 

meters planned for DEC.  All benefits reflect the AMI meter deployment schedule at the time of 

the initial cost-to-complete analysis and savings were adjusted for inflation.  

Refer to assumptions in the benefits details tab, Exhibit C page 2, for more information on the 

quantifiable benefits. 

 

Reduced Meter Reading Costs  

The calculated Meter Reading savings were derived from the DEC Meter Reading budget and 

reflect that the quantity of reads per meter reader will decrease as AMI is deployed.  Thus 

contract meter read costs are expected to increase per unit by approximately 25% as meter 

read volumes decrease and geographic dispersion increases. 

 

Reduced Meter Operations Costs (Meter orders) 

• Reduced customer order field visits for disconnect/reconnect and succession reads as 

these tasks are automated 

• Drivers: 

o Off-cycle read orders performed remotely 

o Disconnects/reconnects performed remotely 

• % reduction based on spend totals for work activities, not # of orders 

• Variables: 

o DNP work by Service Delivery reduction 

� 42% overall work activity reduction (75% of DNPs result in credit-on 

request) 

o DNP work performed by third party vendor 

� 42% overall work activity reduction (75% of DNPs result in credit-on 

request)  

o Almost all overtime for credit-on work reduction 

� 100% reduction in overtime credit-on request  

o Succession read reduction 

� 90% of succession reads should be automated after full AMI deployment  

o Customer requested on/off reduction 

� 90% of customer requested on/off work should be automated after full 

AMI deployment  
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Reduced Meter Operations Costs (Field Metering Labor) 

• Reduce testing/repairs & eliminate costs of manual metering reading equipment 

(handheld maintenance, etc.) 

• Comprised of 3 components: 

o Reduction in Meter Testing 

o Reduction in Meter Repair Work 

o Reductions in Meter Reading Equipment costs 

• Meter Testing 

o Average annual periodic meter tests 

o Cost per test: $50 

• Meter Repair 

o $ of annual reduction 

o % escalation value: 3% 

• Meter Reading Equipment 

o Equipment cost $ 

o Reduction %: 25% for 5 years 

 

Reduced Restoration Costs – OK on Arrival: 

• Trouble orders resulting in “ok on arrival” were queried from DOMS (4 year monthly 

average)  

• $ Savings = Average yearly orders per year X % reduction X ($/hr. labor savings + $/hr. 

fleet) X hours per order X inflation % X benefit realization % 

• Assumed: 80% reduction, $90/hour for labor & fleet, 45 minutes per order 

 

Reduced Restoration Costs – Major Storms:  

• Reduced truck rolls required to verify voltage to meter due to ability to remotely 

verify. 

• Trouble orders resulting in “ok on arrival” was queried from DOMS 

• $ Savings = ((Labor Cost + Outside Labor Costs) / Number Days Storm Lasted) X Days 

reduced by AMI X Benefit Realization % 

• Assumed:  ½ day reduction, 3 year average actual labor costs 

 

Reduced Equipment Failures: 

• Full cost of new meter failures captured in project costs.  This is full benefit of reduced 

meter failures (old meters vs. new AMI meters) 

• Cost of 2013 meter = $61.62 ($29.62 for material and $32 for installation) 
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• Inflated to 2015 meter price = $64.77 (2% materials inflation rate and 3% labor inflation 

rate) 

• $ Savings = (Cost of meter + cost of installation) X annual failure rate X Benefit 

Realization % 

 

AMR Meter Salvage Value: 

Estimated at $0.70 per meter and was multiplied by number of meters in the deployment plan 

each year. These estimates were based on past experience with AMI projects and the vendors 

involved at the time. 

 

Non-technical Line Loss Reduction: 

• Non-performing / under-performing meters, incorrect application of multiplying factors, 

defects in CT & PT circuitry, non-reading of meters, pilferage by manipulating or 

bypassing meters, theft by direct tapping 

• Identification of meter or usage irregularities through data analytics and field 

investigations within operations and during deployment 

• Variables: 

o DEC Revenue 

o Revenue Leakage Percentage: 2% (From EPRI 1016049: Advanced Metering 

Infrastructure Technology, Limiting Non-Technical Distribution Losses in the 

Future) 

o AMI Recovery Gain: 80% (From EPRI 1016049: Advanced Metering Infrastructure 

Technology, Limiting Non-Technical Distribution Losses in the Future) 

o Collection Percentage (Amount to be collected from identified revenue erosion): 

60% 

o Applicable Meters: Meters yet to convert (1,966,000) / Total meters (2,600,000)  

o Benefit Realization (based on the deployment rate) 

• $ Savings = Annual Revenue X Non-Technical Line Loss % X AMI Recovery Gain X 

Collection % X Benefit Realization % 
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Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

2016 2017 2018 2019 2020 2021

Number of meters to be installed 829,000

Meter Deployment Percentage (Cost Recognition) 8.40% 40.10% 71.90% 99.50% 100.00% 100.00%

Meters Deployed 69,636                        332,429                   596,051                   824,855                   829,000                   829,000                   

Meter Benefit Recognition Percentage (6 month lag) 0% 23.80% 55.50% 87.30% 87.30% 100.00%

Meter failure rate savings (per meter) (2013 $ inflated to 2015 $) Use material and labor inflation rates 64.77                                                                                          

Meter failure rate percentage 1.83%

Materials Inflation Percentage 2.0% 0.0% 2.00% 4.04% 6.12% 8.24% 10.41%

Labor Inflation Percentage 3.0% 0.0% 3.00% 6.09% 9.27% 12.55% 15.93%

Meter COW savings initial amount (2015 $) Use labor inflation rate 3,450,000                                                                                  -                               845,733                   2,031,358                3,291,130                3,389,864                3,999,496                

Outage Assessment - single calls (non-storm) Use labor inflation rate 210,000                                                                                     -                               51,479                      123,648                   200,330                   206,340                   243,448                   

Outage Assessment - major storm reduction Use labor inflation rate 500,000                                                                                     -                               122,570                   294,400                   476,975                   491,285                   579,637                   

Legacy meter failure savings Use labor inflation rate -                               240,859                   578,517                   937,292                   965,411                   1,139,030                

Miscellaneous - O&M Savings Use labor inflation rate 750,000                                                                                     -                               183,855                   441,600                   715,463                   736,927                   869,456                   

Miscellaneous - Capital Savings Use labor inflation rate 250,000                                                                                     -                               61,285                      147,200                   238,488                   245,642                   289,819                   

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

Benefit Type Benefit Name Duke Benefit Description 2016 2017 2018 2019 2020 2021

Expense Reduction Reduced T&D Operations Cost Reduced meter operations costs - consumer order 

workers for meter orders

-$                                 845,733$                 2,031,358$              3,291,130$              3,389,864$              3,999,496$              

Expense Reduction Reduced T&D Operations Cost Reduced meter operations costs - field metering labor 562,500$                    1,363,500$              1,368,000$              1,368,000$              -$                              -$                              

Avoided Costs Reduced Restoration Cost Reduced restoration costs - OK on arrival -$                                 51,479$                   123,648$                 200,330$                 206,340$                 243,448$                 

Avoided Costs Reduced Restoration Cost Reduced restoration costs - major storms -$                                 122,570$                 294,400$                 476,975$                 491,285$                 579,637$                 

Avoided Costs Reduced Equipment Failures Reduced equipment failures -$                                 240,859$                 578,517$                 937,292$                 965,411$                 1,139,030$              

Expense Reduction Reduced T&D Operations Cost Miscellaneous O&M savings -$                                 183,855$                 441,600$                 715,463$                 736,927$                 869,456$                 

Expense Reduction Reduced T&D Operations Cost Miscellaneous capital savings -$                                 61,285$                   147,200$                 238,488$                 245,642$                 289,819$                 

Total 562,500$                    2,869,282$              4,984,723$              7,227,677$              6,035,468$              7,120,884$              

DEI Benefit Calcs Page 1 of 10
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Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 91.60% 59.90% 28.10% 0.50%

829,000                   829,000                  829,000                  829,000                  829,000                  829,000                  829,000                  829,000                  829,000                   829,000                   759,364                  496,571                   232,949                   4,145                      

100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 76.20% 44.50% 12.70%

12.62% 14.87% 17.17% 19.51% 21.90% 24.34% 26.82% 29.36% 31.95% 34.59% 37.28% 40.02% 42.82% 45.68%

19.41% 22.99% 26.68% 30.48% 34.39% 38.42% 42.58% 46.85% 51.26% 55.80% 60.47% 65.28% 70.24% 75.35%

4,119,480                4,243,065              4,370,357              4,501,467              4,636,512              4,775,607              4,918,875              5,066,441              5,218,435                5,374,988                5,536,237              4,345,171                2,613,660                768,299                  

250,751                   258,274                  266,022                  274,002                  282,222                  290,689                  299,410                  308,392                  317,644                   327,173                   336,988                  264,489                   159,092                   46,766                    

597,026                   614,937                  633,385                  652,387                  671,958                  692,117                  712,880                  734,267                  756,295                   778,984                   802,353                  629,735                   378,791                   111,348                  

1,173,201                1,208,397              1,244,649              1,281,988              1,320,448              1,360,061              1,400,863              1,442,889              1,486,176                1,530,761                1,576,684              1,237,476                744,353                   218,806                  

895,539                   922,405                  950,078                  978,580                  1,007,937              1,038,175              1,069,321              1,101,400              1,134,442                1,168,476                1,203,530              944,602                   568,187                   167,021                  

298,513                   307,468                  316,693                  326,193                  335,979                  346,058                  356,440                  367,133                  378,147                   389,492                   401,177                  314,867                   189,396                   55,674                    

Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

4,119,480$              4,243,065$            4,370,357$            4,501,467$            4,636,512$            4,775,607$            4,918,875$            5,066,441$            5,218,435$              5,374,988$              5,536,237$            4,345,171$              2,613,660$              768,299$                74,046,174$                    

-$                              -$                             -$                             -$                             -$                             -$                             -$                             -$                             -$                              -$                              -$                             -$                              -$                              -$                             4,662,000$                      

250,751$                 258,274$                266,022$                274,002$                282,222$                290,689$                299,410$                308,392$                317,644$                 327,173$                 336,988$                264,489$                 159,092$                 46,766$                  4,507,158$                      

597,026$                 614,937$                633,385$                652,387$                671,958$                692,117$                712,880$                734,267$                756,295$                 778,984$                 802,353$                629,735$                 378,791$                 111,348$                10,731,330$                    

1,173,201$              1,208,397$            1,244,649$            1,281,988$            1,320,448$            1,360,061$            1,400,863$            1,442,889$            1,486,176$              1,530,761$              1,576,684$            1,237,476$              744,353$                 218,806$                21,087,861$                    

895,539$                 922,405$                950,078$                978,580$                1,007,937$            1,038,175$            1,069,321$            1,101,400$            1,134,442$              1,168,476$              1,203,530$            944,602$                 568,187$                 167,021$                16,096,994$                    

298,513$                 307,468$                316,693$                326,193$                335,979$                346,058$                356,440$                367,133$                378,147$                 389,492$                 401,177$                314,867$                 189,396$                 55,674$                  5,365,665$                      

7,334,511$              7,554,546$            7,781,182$            8,014,618$            8,255,056$            8,502,708$            8,757,789$            9,020,523$            9,291,139$              9,569,873$              9,856,969$            7,736,341$              4,653,480$              1,367,914$            136,497,182$                  

DEI Benefit Calcs Page 2 of 10



Exhibit G

Program Benefit Inputs - DOE Model Framework

Initiative Name

Initiative 1 AMI/ Smart Meter

# of AMI Meters 829,500                           

Asset Technology Initiative Category - Benefit Sub-Category Benefit Type Benefit Name Duke Benefit Description 2016 2017 2018 2019

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D O&M Savings Expense Reduction Reduced T&D Operations Cost Reduced meter operations costs - consumer order 

workers for meter orders

-$                                   845,733$                  2,031,358$               3,291,130$               

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D O&M Savings Expense Reduction Reduced T&D Operations Cost Reduced meter operations costs - field metering 

labor

562,500$                     1,363,500$               1,368,000$               1,368,000$               

Customer Assets AMI/Smart Meter AMI/ Smart Meter Reliability Power Interruptions Avoided Costs Reduced Restoration Cost Reduced restoration costs - OK on arrival -$                                   51,479$                    123,648$                  200,330$                  

Customer Assets AMI/Smart Meter AMI/ Smart Meter Reliability Power Interruptions Avoided Costs Reduced Restoration Cost Reduced restoration costs - major storms -$                                   122,570$                  294,400$                  476,975$                  

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D Savings Avoided Costs - Capital Avoided Equipment and Maintenance Costs Reduced equipment failures -$                                   240,859$                  578,517$                  937,292$                  

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D Capital Savings Avoided Costs Reduced Equipment Failures Miscellaneous O&M savings -$                                   183,855$                  441,600$                  715,463$                  

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D Savings Avoided Costs - Capital Avoided Equipment and Maintenance Costs Miscellaneous capital savings -$                                   61,285$                    147,200$                  238,488$                  

Customer Assets AMI/Smart Meter

562,500$                     2,869,282$               4,984,723$               7,227,677$               

DEI Benefit Inputs Page 3 of 10



Exhibit G

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 Total 20 Year

3,389,864$               3,999,496$               4,119,480$               4,243,065$             4,370,357$             4,501,467$             4,636,512$             4,775,607$             4,918,875$             5,066,441$             5,218,435$               5,374,988$               5,536,237$             4,345,171$               2,613,660$               768,299$                74,046,174$                 

-$                                -$                                -$                                -$                              -$                              -$                              -$                              -$                              -$                              -$                              -$                                -$                                -$                              -$                                -$                                -$                              4,662,000$                   

206,340$                  243,448$                  250,751$                  258,274$                266,022$                274,002$                282,222$                290,689$                299,410$                308,392$                317,644$                  327,173$                  336,988$                264,489$                  159,092$                  46,766$                   4,507,158$                   

491,285$                  579,637$                  597,026$                  614,937$                633,385$                652,387$                671,958$                692,117$                712,880$                734,267$                756,295$                  778,984$                  802,353$                629,735$                  378,791$                  111,348$                10,731,330$                 

965,411$                  1,139,030$               1,173,201$               1,208,397$             1,244,649$             1,281,988$             1,320,448$             1,360,061$             1,400,863$             1,442,889$             1,486,176$               1,530,761$               1,576,684$             1,237,476$               744,353$                  218,806$                21,087,861$                 

736,927$                  869,456$                  895,539$                  922,405$                950,078$                978,580$                1,007,937$             1,038,175$             1,069,321$             1,101,400$             1,134,442$               1,168,476$               1,203,530$             944,602$                  568,187$                  167,021$                16,096,994$                 

245,642$                  289,819$                  298,513$                  307,468$                316,693$                326,193$                335,979$                346,058$                356,440$                367,133$                378,147$                  389,492$                  401,177$                314,867$                  189,396$                  55,674$                   5,365,665$                   

-$                                    

6,035,468$               7,120,884$               7,334,511$               7,554,546$             7,781,182$             8,014,618$             8,255,056$             8,502,708$             8,757,789$             9,020,523$             9,291,139$               9,569,873$               9,856,969$             7,736,341$               4,653,480$               1,367,914$             136,497,182$               

DEI Benefit Inputs Page 4 of 10



Exhibit G

Program Benefit Inputs - DOE Model Framework

Initiative Name

Initiative 1 AMI/ Smart Meter

DEC AMI Meters 1,966,000                          

Asset Technology Initiative - DOE Benefit Sub-Category Benefit Type Benefit Name Duke Benefit Description 2016 2017 2018 2019

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D O&M Savings Expense Reduction Reduced T&D Operations Cost Reduced meter operations costs - consumer order 

workers for meter orders

-$                                   2,004,474$               4,814,527$               7,800,315$               

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D O&M Savings Expense Reduction Reduced T&D Operations Cost Reduced meter operations costs - field metering 

labor

1,333,183$                  3,231,635$               3,242,300$               3,242,300$               

Customer Assets AMI/Smart Meter AMI/ Smart Meter Reliability Power Interruptions Avoided Costs Reduced Restoration Cost Reduced restoration costs - OK on arrival -$                                   122,011$                  293,058$                  474,802$                  

Customer Assets AMI/Smart Meter AMI/ Smart Meter Reliability Power Interruptions Avoided Costs Reduced Restoration Cost Reduced restoration costs - major storms -$                                   290,503$                  697,758$                  1,130,480$               

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D Savings Avoided Costs - Capital Avoided Equipment and Maintenance Costs Reduced equipment failures -$                                   570,861$                  1,371,146$               2,221,478$               

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D Capital Savings Avoided Costs Reduced Equipment Failures Miscellaneous O&M savings -$                                   435,755$                  1,046,636$               1,695,721$               

Customer Assets AMI/Smart Meter AMI/ Smart Meter Economic T&D Savings Avoided Costs - Capital Avoided Equipment and Maintenance Costs Miscellaneous capital savings -$                                   145,252$                  348,879$                  565,240$                  

1,333,183$                  6,800,491$               11,814,304$            17,130,336$            
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2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 Total 20 Year

8,034,324$               9,479,214$               9,763,591$               10,056,498$           10,358,193$           10,668,939$           10,989,007$           11,318,678$           11,658,238$           12,007,985$           12,368,225$            12,739,271$            13,121,450$           10,298,501$            6,194,643$               1,820,947$             175,497,020$               

-$                                -$                                -$                                -$                              -$                              -$                              -$                              -$                              -$                              -$                              -$                                -$                                -$                              -$                                -$                                -$                              11,049,418$                 

489,046$                  576,996$                  594,306$                  612,135$                630,499$                649,414$                668,896$                688,963$                709,632$                730,921$                752,848$                  775,434$                  798,697$                626,865$                  377,065$                  110,840$                10,682,427$                 

1,164,395$               1,373,799$               1,415,013$               1,457,464$             1,501,187$             1,546,223$             1,592,610$             1,640,388$             1,689,600$             1,740,288$             1,792,496$               1,846,271$               1,901,659$             1,492,536$               897,774$                  263,905$                25,434,351$                 

2,288,122$               2,699,618$               2,780,606$               2,864,024$             2,949,945$             3,038,443$             3,129,597$             3,223,485$             3,320,189$             3,419,795$             3,522,389$               3,628,060$               3,736,902$             2,932,945$               1,764,193$               518,594$                49,980,391$                 

1,746,592$               2,060,699$               2,122,520$               2,186,195$             2,251,781$             2,319,335$             2,388,915$             2,460,582$             2,534,400$             2,610,432$             2,688,744$               2,769,407$               2,852,489$             2,238,805$               1,346,661$               395,858$                38,151,526$                 

582,197$                  686,900$                  707,507$                  728,732$                750,594$                773,112$                796,305$                820,194$                844,800$                870,144$                896,248$                  923,136$                  950,830$                746,268$                  448,887$                  131,953$                12,717,175$                 

14,304,677$            16,877,225$            17,383,542$            17,905,048$           18,442,199$           18,995,465$           19,565,329$           20,152,289$           20,756,858$           21,379,564$           22,020,951$            22,681,579$            23,362,027$           18,335,920$            11,029,224$            3,242,096$             323,512,308$               
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AMI Program Benefit Inputs

Initiative Name

Initiative 1 AMI/ Smart Meter

Annual Benefits ($) Year 1 Year 2 Year 3 Year 4

Asset Technology Initiative - DOE Benefit Sub-Category Benefit Type Benefit Name Duke Benefit Description 2016 2017 2018 2019

Customer Assets AMI/Smart Meter AMI Deployment Economic T&D O&M Savings Expense Reduction Reduced Meter Reading Cost Reduced meter reading costs 491,592$                   792,356$                 1,439,895$             2,249,849$             

Customer Assets AMI/Smart Meter AMI Deployment Economic T&D O&M Savings Expense Reduction Reduced T&D Operations Cost Reduced meter operations costs - consumer order 

workers for meter orders

-$                                2,004,474$             4,814,527$             7,800,315$             

Customer Assets AMI/Smart Meter AMI Deployment Economic T&D O&M Savings Expense Reduction Reduced T&D Operations Cost Reduced meter operations costs - field metering 

labor

1,333,183$                3,231,635$             3,242,300$             3,242,300$             

Customer Assets AMI/Smart Meter AMI Deployment Reliability Power Interruptions Avoided Costs - O&M Reduced Restoration Cost Reduced restoration costs - OK on arrival -$                                122,011$                 293,058$                 474,802$                 

Customer Assets AMI/Smart Meter AMI Deployment Reliability Power Interruptions Avoided Costs - O&M Reduced Restoration Cost Reduced restoration costs - major storms -$                                290,503$                 697,758$                 1,130,480$             

Customer Assets AMI/Smart Meter AMI Deployment Economic T&D Savings Avoided Costs - Capital Avoided Equipment and Maintenance Costs Reduced equipment failures -$                                570,861$                 1,371,146$             2,221,478$             

Customer Assets AMI/Smart Meter AMI Deployment Economic T&D Capital Savings Avoided Costs - O&M Reduced Equipment Failures Miscellaneous O&M savings -$                                435,755$                 1,046,636$             1,695,721$             

Customer Assets AMI/Smart Meter AMI Deployment Economic T&D Savings Avoided Costs - Capital Avoided Equipment and Maintenance Costs Miscellaneous capital savings -$                                145,252$                 348,879$                 565,240$                 

Customer Assets AMI/Smart Meter AMI Deployment Economic Improved Revenue Increased Revenue Increased Revenue AMR meter salvage value 256,550$                   579,600$                 533,050$                 711$                        

Customer Assets AMI/Smart Meter AMI Deployment Economic Improved Revenue Increased Revenue Increased Revenue Non-technical line loss reduction - power theft,  

equipment failures and installation errors

-$                                9,034,054$             21,172,140$           33,469,720$           

2,081,325$                17,206,500$           34,959,389$           52,850,616$           

Amounts calculated specifically with DEC inputs/data

Amounts ratioed from DEI business case

Amounts from supporting tab calculated from DEC revenue amounts
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Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 Total 20 Year

2,469,678$             2,542,238$             2,616,976$             2,693,955$            2,773,244$            2,854,911$            2,939,028$            3,025,669$            3,114,909$            3,206,826$            3,301,501$             3,399,016$             3,499,457$            2,745,418$             1,650,713$             485,041$               48,292,272$                

8,034,324$             9,479,214$             9,763,591$             10,056,498$          10,358,193$          10,668,939$          10,989,007$          11,318,678$          11,658,238$          12,007,985$          12,368,225$           12,739,271$           13,121,450$          10,298,501$           6,194,643$             1,820,947$            175,497,020$             

-$                             -$                             -$                             -$                            -$                            -$                            -$                            -$                            -$                            -$                            -$                             -$                             -$                            -$                             -$                             -$                            11,049,418$                

489,046$                 576,996$                 594,306$                 612,135$               630,499$               649,414$               668,896$               688,963$               709,632$               730,921$               752,848$                 775,434$                 798,697$               626,865$                 377,065$                 110,840$               10,682,427$                

1,164,395$             1,373,799$             1,415,013$             1,457,464$            1,501,187$            1,546,223$            1,592,610$            1,640,388$            1,689,600$            1,740,288$            1,792,496$             1,846,271$             1,901,659$            1,492,536$             897,774$                 263,905$               25,434,351$                

2,288,122$             2,699,618$             2,780,606$             2,864,024$            2,949,945$            3,038,443$            3,129,597$            3,223,485$            3,320,189$            3,419,795$            3,522,389$             3,628,060$             3,736,902$            2,932,945$             1,764,193$             518,594$               49,980,391$                

1,746,592$             2,060,699$             2,122,520$             2,186,195$            2,251,781$            2,319,335$            2,388,915$            2,460,582$            2,534,400$            2,610,432$            2,688,744$             2,769,407$             2,852,489$            2,238,805$             1,346,661$             395,858$               38,151,526$                

582,197$                 686,900$                 707,507$                 728,732$               750,594$               773,112$               796,305$               820,194$               844,800$               870,144$               896,248$                 923,136$                 950,830$               746,268$                 448,887$                 131,953$               12,717,175$                

-$                             -$                             -$                             -$                            -$                            -$                            -$                            -$                            -$                            -$                            -$                             -$                             -$                            -$                             -$                             -$                            1,369,911$                  

38,530,433$           38,723,086$           38,916,701$           39,111,284$          39,306,841$          39,503,375$          39,700,892$          39,899,396$          40,098,893$          40,299,388$          40,500,885$           40,703,389$           40,906,906$          31,326,918$           18,386,064$           5,273,495$            634,863,861$             

-$                                  

55,304,789$           58,142,549$           58,917,218$           59,710,287$          60,522,284$          61,353,751$          62,205,250$          63,077,355$          63,970,660$          64,885,778$          65,823,337$           66,783,985$           67,768,389$          52,408,256$           31,066,002$           9,000,632$            1,008,038,352$          
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Exhibit G

AMI Program Benefit Details

Benefit Benefit Type Description Input
Total Savings 

(20 Years) 

1 Eliminate regular meter reads Expense Reduction

Reduced Meter Reading needs.  Benefit derived from current budget, however 

Metering expects costs/meter for existing contract service to increase by 25% as 

volume decreases.  Decrease budget amount to $20M.

 $     48,292,272 

Utilize 9/15 previous 12 months costs for the following items 

•         42% of Cred On/DNP expenses and 100% of OT expense

•         90% of Connect/Disconnect expenses

•         90% of Succession read expenses

3 Meter Operations Savings Expense Reduction Reduced meter operations costs - field metering labor  $     11,049,418 

5 Outage – reduce major storm restoration Avoided Costs - O&M

Reduced truck rolls required to verify voltage to meter due to ability to remotely 

verify.  Not currently vetted with business to actually reduce outage assessment 

budget

Utilize three year average of major storm related labor (internal 

and contract) to determine daily average for major storm 

restoration.  Reduction = ½ day

 $     25,434,351 

Includes nominal amounts  to represent other enabling benefits 

such as :
38,151,526$     

•         Improve vegetation management (voltage sag data from 

meters)

•         Reduced customer calls

•         Reduced estimated bills

Includes nominal amounts  to represent other enabling benefits 

such as:
•         Improve asset management (aggregate meter data to 

identify over/under loaded distribution transformers, and  

stress points in the grid)
•         Leverage meter Volt/Var data to improve placement of 

capacitor banks

Assume this includes all revenue capture – including registration erosion, mis-

wiring, etc..   

EPRI Study - December 2008 - "AMI Technology: Limiting Non-

Technical Distribution Losses in the Future"
Calculated at 2% of gross Res/Comm revenue, 80% enabled by AMI, 60% 

billable/recoverable
•         Non-performing/under-performing meters

•         Incorrect application of multiplying factors

•         Defects in CT & PT circuitry

•         Non-reading of meters

•         Pilferage by manipulating or bypassing of meters

•         Theft by direct tapping

9 Reduce non-technical distribution losses Increased Revenue

Full cost of new meter failures captured in project costs.   This is full benefit of 

reduced meter faiures (old meters vs. new AMI meters).

Utilize internal annual failure rate of 1.83% and meter costs of 

$61.62 ($29.62 for material and $32 for installation)
 $     49,980,391 

Basis - Estimate

 $  634,863,861 

7 Legacy meter failures
Avoided Costs - 

Capital

8 Miscellaneous capital costs
Avoided Costs - 

Capital

6 Miscellaneous O&M costs Avoided Costs - O&M

Basis - estimate  $     12,717,175 

 $  175,497,020 

Utilize four year monthly average from DOMS of “Ok on arrival” 

trouble orders related to single calls and mid-level storms, 

calculation assumed 80% reduced and ¾ hour time

 $     10,682,427 4 Outage – reduce “OK on arrival” Avoided Costs - O&M

2
Reduce off-cycle meter reads and field 

disconnects/reconnects (COW)
Expense Reduction

Reduced truck rolls required to verify voltage to meter due to ability to remotely 

verify.  Not currently vetted with business to actually reduce outage assessment 

budget

Reduced consumer order field visits for Disconnect/Reconnect and Succession 

reads as these tasks are automated.  Reviewed with Fred Logan, Michael Volrich, 

financial folks.  Does not factor in new non-AMI work or final ‘geographical 

coverage’ practicality review.
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Exhibit G

Duke Energy Carolinas

Analysis of Revenue Capture Utilizing the EPRI paper - AMI Technology: Limiting Non-Technical Distribution Losses in the Future (1016049)

- Represents Cumulative Non-Technical Line Losses

Year

2014 Total Revenues 

Residential & 

Commercal Portion 

(1)

Revenue Leakage 

Percentage (2)

AMI Recovery Gain 

(3)

Collection 

Percentage (4)

Gross Increased 

Revenue Capture

Applicable Meters 

(5)

Phase-In/Out 

Percent (6) Net Increased Revenue Capture

1 5,203,052,984          2.0% 80.0% 60.0% 49,949,309                76% 0.0% -$                                               

2 5,229,068,249          2.0% 80.0% 60.0% 50,199,055                76% 23.8% 9,034,054$                                    

3 5,255,213,590          2.0% 80.0% 60.0% 50,450,050                76% 55.5% 21,172,140$                                 

4 5,281,489,658          2.0% 80.0% 60.0% 50,702,301                76% 87.3% 33,469,720$                                 

5 5,307,897,106          2.0% 80.0% 60.0% 50,955,812                76% 100.0% 38,530,433$                                 

6 5,334,436,592          2.0% 80.0% 60.0% 51,210,591                76% 100.0% 38,723,086$                                 

7 5,361,108,775          2.0% 80.0% 60.0% 51,466,644                76% 100.0% 38,916,701$                                 

8 5,387,914,319          2.0% 80.0% 60.0% 51,723,977                76% 100.0% 39,111,284$                                 

9 5,414,853,891          2.0% 80.0% 60.0% 51,982,597                76% 100.0% 39,306,841$                                 

10 5,441,928,160          2.0% 80.0% 60.0% 52,242,510                76% 100.0% 39,503,375$                                 

11 5,469,137,801          2.0% 80.0% 60.0% 52,503,723                76% 100.0% 39,700,892$                                 

12 5,496,483,490          2.0% 80.0% 60.0% 52,766,242                76% 100.0% 39,899,396$                                 

13 5,523,965,907          2.0% 80.0% 60.0% 53,030,073                76% 100.0% 40,098,893$                                 

14 5,551,585,737          2.0% 80.0% 60.0% 53,295,223                76% 100.0% 40,299,388$                                 

15 5,579,343,666          2.0% 80.0% 60.0% 53,561,699                76% 100.0% 40,500,885$                                 

16 5,607,240,384          2.0% 80.0% 60.0% 53,829,508                76% 100.0% 40,703,389$                                 

17 5,635,276,586          2.0% 80.0% 60.0% 54,098,655                76% 100.0% 40,906,906$                                 

18 5,663,452,969          2.0% 80.0% 60.0% 54,369,149                76% 76.2% 31,326,918$                                 

19 5,691,770,234          2.0% 80.0% 60.0% 54,640,994                76% 44.5% 18,386,064$                                 

20 5,720,229,085          2.0% 80.0% 60.0% 54,914,199                76% 12.7% 5,273,495$                                    

20 Year Total 1,047,892,312$        634,863,861$                               

Annual load growth percent = 0.50%

Discount Rate 7.00% NPV $318,420,282

NOTES: (1) 2014 DEC Residential/Commercial revenue in DEC FERC Form 1

(2) Amount of revenue subject to erosion from non-technical losses

(3) Amount of revenue erosion identifiable through use of AMI

(4) Amount to be collected from identified revenue erosion

(5) Alignment of benefits to proposed 15 year meter book asset life; includes 6 months lag from the installation schedule of the AMI meters

Applicable meters = Meters yet to convert (1,966,000) / Total meters (2,600,000)

DEC Non-tech Loss Calc Page 10 of 10



 
PROJECT POLICIES 
 FILED UNDER SEAL 

• PJM-00001-POLICY 
• PJM-00001-GSSTD – GS Portfolio 

Governance Standard 
• PJM-00003-ENTSTD – Project 

Stage-Gate Authorization Standard 
• PJM-00003-GSSTD – GS Project 

Stage-Gate Authorization Standard 


